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T
raveler Inform

ation Services
Project #8 O

verview

The Traveler Inform
ation Services (TIS) project is designed to m

ake traffic and transit data available corridor-w
ide in vehicles, at hom

e, at the
w

orkplace, at public kiosks, at stations and interm
odal transfer points that w

ill im
prove the efficiency, safety and com

fort of travel. The range of
inform

ation m
ay include transportation conditions and advisories, alternative routes and m

odes, route guidance, parking, w
eather, em

ergency
services, trip planning, ridem

atching, lodging, restaurants, special events, tourist attractions and various other types of traveler services.

Project O
bjective

The objective of this project is to provide transportation users in the N
ortheast Corridor w

ith pre-trip and en-route inform
ation that w

ill enable then
to efficiently utilize the transportation system

. To achieve this objective requires data acquisition from
 all sources along the corridor; aggregation,

fusion, and processing of the data into a usable form
at and dissem

ination to the public. The dissem
ination of traveler inform

ation is likely to involve
traditional V

M
S/H

A
R output devices as w

ell as public kiosks, telephone touch tone m
enus, in-vehicle m

onitors/radios, faxes, pagers, cable or
regular TV

, hand-helds, lap tops, com
puter bulletin boards, e-m

ail, the Internet, the m
edia, and m

any m
ore creative technologies. A

 final objective
of this project is to determ

ine appropriate public and private sector roles in TIS system
s.

Surveillance R
equirem

ents/T
echnology (SR/T)

Project #3 O
verview

Corridor-W
ide advanced traffic m

anagem
ent and traveler inform

ation begins w
ith the collection and interpretation of traffic surveillance

inform
ation. W

ithout reliable, credible, and real-tim
e traffic surveillance there w

ill be no w
ay to provide accurate traveler inform

ation or to draw
valid conclusions on w

hich to m
ake correct traffic m

anagem
ent decisions. The Surveillance Requirem

ents/Technology project is aim
ed at providing

this foundation. W
hile the developm

ent of cost-effective area-w
ide traffic surveillance technologies and applications is one of the forem

ost goals of
the national IV

H
S program

, perhaps the sternest test w
ill be the developm

ent and deploym
ent of a system

 in the I-95 C
orridor, given the m

any
jurisdictions and vast volum

es of traffic w
hich w

ill be involved.

Project O
bjective

The objective of this project is to develop and plan for im
plem

entation of a Corridor-W
ide traffic surveillance system

 w
hich w

ill incorporate state-
of-the-art technologies in a series of cost-effective applications valid for the next tw

o decades. The system
 should provide a platform

 through which
advanced surveillance technologies can be developed, tested, and deployed, and upon w

hich private sector initiatives can be integrated w
ith

governm
ent-operated system

s. This project w
ill fully utilize ongoing surveillance technology evaluations being conducted by FH

W
A

 and lndividual
Coalition m

em
bers.
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Questions on Public/Private
P a r t n e r s h i p s

This questionnaire is designed to gain your perspectives on using
public/private partnerships and privatization to provide or fund
traveler information services.

1. What are your definitions of public/private partnerships that
might be suitable for providing traveler information services?

2. What do you or would you expect from public/private
partnerships that provide traveler information services? For example,
sharing of cost, profit, risk; liability; technology transfer; ownership of
assets. Anything else?

3. How willing is your agency to see portions of traveler information
functions privatized? Please explain why or why not.

4. Does your agency have any existing public/private partnerships
providing traveler information services? Please describe.

5. Is your agency planning any public/private partnerships to
provide traveler information services? Please describe.

Loral Team B-7 January, 1996
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Loral Aerosys
I-95 Corridor Coalition
Transportation Information Services
Public Private Partnership Questionnaire
October 31, 1994

Our primary purpose in this questionnaire is to establish the potential for public/private
partnerships in the development, implementation and/or operation of new technoIogy TIS
systems. To begin, let me list some Transportation Information Services to estabIish  what they
are.

I

.

n

n

.

.

n

.

.

n

pre-trip telephone service;

pre-trip radio/TV information;

enroute electronic signage;

in vehicle computer mapping system;

in vehicle highway advisory radio system;

in vehicle telephone;

in vehicle fax;

dedicated cable TV channels ;

interactive kiosks;

in vehicle Global Positioning System devices;

hand held computers.

CB radio

on-line computer services

dial in computer services

Loral Team D-2 January, 1996



Project #8

II. Current Situation:

Final Report Appendix D

2. Do you think any of these services are effective? Which ones?

3. Do you believe that personal and/or commercial travel could be improved through the use of
these services along the I-95 Corridor? If so, which ones?

4. Does your company currently have any role in the TIS business?

A. IF YES:

What type of service or product?

In what geographical location?

Is your company a user of this service?

What specific information do you use?

Is your company a technical systems developer?

Do you provide TIS to others? If so, what information do you provide?

Is your company a reseller of these services?

Do you buy or sell advertisements on these services?

Would you be willing to provide information and documentation about your
products?

(CONTINUE TO QUESTION 5)

B. IF NO:

Are you considering any of these services for the future?

IF YES,
Which ones?

IF NOT,
What are the impediments to your interest?

(CONTINUE TO QUESTION 12)

Loral Team D-3 January, 1996
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5. Is your experience with TIS satisfactory technically3

6, Who are your users?

7. Do you charge for the service, or is it provided as an incentive for other services?

IF THEY CHARGE: (IF NOT, SKIP TO QUESTION 11)

8. How do you currently charge?

9. Is your experience with TIS satisfactory financially?

10. Do your customers resell the service?

11. Do you use a surveillance system? If so, what kind?

cellular call in;

cameras;

aerial;

911;

human observers;

other.

A. IF YES,

11.1 Are you satisfied with the surveillance system?

11.2 Would you be willing to share or sell raw surveillance data with the agencies along the
corridor?

III. Future Projections:

12. Are you planning to expand your current services?

A. IF YES:
. geographically?
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into other technologies?

into other markets?

packaged with other services?

would you consider including advertising?

what information would you like to add to your services?

B. IF NO:

why not?

. technically difficult?

. financially unrewarding?

n regulatory impediments?

. haven’t considered the possibility?

. other?

V. Interest in Partnering with the Public Sector:

13. Does your company have a product which might improve Transportation Information
Services on I-95?

14: Who in your company is responsible for this product development?

15. Would you consider partnering with public sector? What are the major pros and cons?

A. IF YES, (IF NO CONTINUE TO 18)

16. With whom?

17. On what projects?
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18. Do you have any experience with partnering?

B. I F  YES, ( IF NOT CONTINUE TO 21)

19. What has your experience been?

positive points:

I negative points:

20. What is your company’s role in the partnership?

IF NO, AND CONTINUATION FOR YES GROUP

2 1. Which of the following factors would improve public/private partnership possibilities? If
several, please rank them.

n A clear role for each sector;

A clearer definition of the market;

. Technological improvements;

in data collection

data processing

communications systems and information dissemination

n Better technical compatibility among systems;

. Streamlining decision-making;

. Better return on investment;

n Other.

IF NOT INTERESTED IN FUTURE TIS DEVELOPMENT, TERMINATE HERE WITH
THANKS.

22. Is part of your business strategy to develop TIS products?

Loral  Team D-6 January, 1996
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.  for profit

.  for your employees

n for marketing purposes; e.g. to enhance other existing products

for public benefit

a combination of the above

23. Are you interested in the efforts of the I-95 Coalition to further develop possibilities in this
area.

22. Would you support standardization of technical specifications for TIS along the I-95
Corridor?

23. Would you wish to participate in this effort?

24. Is there a particular product or application the Coalition could help you develop?

IF’ YES, (IF NO, CONTINUE TO QUESTION 26)

25. Is this product intended for:

. the consumer market

your own employees

. commercial users

. wholesalers

advertisers

26. Have you conducted any market research into TIS services? Would you be willing to share
its general results with the Coaiition?

27. Have you considered products or services which would provide information on how to use
mass transit, Amtrak, airport transportation, or how to switch from one mode to another?

27A. Have you considered products or services which would provide information to fleet
operations for freight transportation?

Loral  Team D-7 January, 1996
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IF YES, (IF NO, CONTINUE TO QUESTION 30)

28. Have you assessed the size of the market for this product?

29. Have you prepared a product development budget and return on investment projection?

30. Is your company affected by the Clean Air Act?

IF YES, ( IF NO, CONTINUE TO QUESTION 32)

31. Are you under any pressure to encourage

. ride sharing,

. van pooling

. transit use?

32. Would your company be interested in participating in a multi-year research and development
process for TIS on the I-95 Corridor? IF YES, Is there anyone other than yourself we follow up
with?

Name:
Address:

Phone:
Fax:

33. As a personal matter, which TIS services would you use to plan travel throughout the
corridor?

. airport access information

airIine arrival and departures

. highway traffic information

n construction locations

routing instructions

Loral Team D-8 January, 1996
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.

.

n

.

transit information

rail information

tourist information

other

Thank you for taking the time to answer our questions. Would you like to receive a copy of the
results when they are available? Please check the address on this cover letter to make sure it is
accurate.

END

Loral Team D-9 January, 1996
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This appendix includes two tables. Table E-1 provides a list of ATIS projects within the I-95
Corridor. This material is a summary of information contained in the IVHS Projects in the l-95

Corridor report, dated June 27, 1995. Table E-2 provides a list of ATIS projects in the U.S., but

outside of the Corridor.

Table E-l. Current TIS and Related Projects in the I-95 Corridor

Project
MTA Smart Bus

Agency
Baltimore Mass
Transit

Description
Ref. 1, Page 1.

 
In-vehicle Traveler Connecticut DOT Ref. 1, Page 4
Assistance
Rideworks Vans Traffic Connecticut DOT Ref. 1, Page 5
Reporting (Fairfield
County and New
Haven)
VMS Connecticut DOT Ref. 1, Page 8
Variable Message Delaware DOT, Ref. 1, Page 10
Sign System Delaware Turnpike
Highway Advisory Delaware Turnpike Ref. 1, Page 12

Signs

Radio
Dulles Area Traveler

Boston SmartTraveler

Information System

% Evaluation

(DATIS)

Electronic Visitor

Coordinated
VMS/HAR  Strategy
Traveler Information
System
Variable Message
Sign Study
Travelers Advisory
Radio

Variable Message
Highway
Administration

Dulles Area Ref. 1, Page 13

Massachusetts

Transportation

Ref. 1, Page 28

Final design report was prepared and

Highway Department

Association

Massachusetts

proposed for an operational test.

Ref. 1, Page 29

Funding was
not available.

l-95 Corridor Coalition Ref. 1, Page 15

l-95 Corridor Coalition Ref. 1, Page 17

Maine Turnpike Ref. 1, Page 18
Authority
Maryland State Ref. 1, Page 22-23
Highway
Administration
Maryland State Ref. 1, Page 24-25

Information System  Turnpike Authority 
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I

Table E-l.

Project
INFORM-VTIP  (Visual
Traffic Information
Project)

Variable Message
Signs
l-81 Weather Advisory

I-81 Special Event
Signing

HAR - Tapan Zee
Bridge
VMS - Westchester
and Rockland
Motorist Information
Services

Truckers Bulletin
Board

Airport Public
Information Kiosk
System
VMS

Newark Airport HAR

Advanced
Ridesharing and
Traveler Information
System (ARTIS)
Atlantic City
Expressway and Rt.
30/40/322  Corridor
Motorist Information

Current TIS and Related Projects in the I-95 Corridor

Agency
New York State DOT

New York State DOT

New York State DOT

New York State DOT

New York State
Thruway Authority
New York State
Thruway Authority
Pennsylvania
Turnpike
Commission
Pennsylvania
Turnpike
Commission
Port Authority and
New York & New
Jersey
Port Authority and
New York & N e w
Jersey
Port Authority and
New York & New
Jersey
PRTC, NVA Planning
Dist, Virginia DOT

South Jersey
Transportation
Authoritv.  New
Jersey DOT,  NJHA

Description
VTIP is a natural outgrowth of the INFORM
system. This IBM microcomputer-based
system attempts to disseminate pre-trip
planning information about traffic conditions to
people via cable TV, radio, and other service
organizations. VTIP can display the real-time
speed information with color graphics and
automatically transfers information to other
locations through modems.
Ref. 1, Page 74

l-81 is a heavily traveled highway facility that
runs north-south through New York from
Pennsylvania to the Canadian border. The
section between the cities if Syracuse and
Watertown parallels the eastern shore of Lake
Ontario and is subject to extreme weather
conditions, in particular sudden “lake effect”
snow storms. VMSs will be installed at key sites
along l-81 to advise motorists of inclement
weather conditions and other traffic
information. (Expected completion: fall, 1995).
A VMS is being installed on l-81 in the City of
Syracuse in the vicinity of the exit for the On-
Center convention facilities. The sign will direct
motorists along preferred routes during special
events. (Expected completion: summer,

Ref. 1, Page 76

Ref. 1, Page 77

Ref. 1, Page 83

Ref. 1, Page 83

Ref. 1, Page 84

Ref. 1, Page 87-88, 90, 93

Ref. 1, Page 90

Ref. 1, Page 94

Ref. 1, Page 96
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Table E-1. Current TIS and Related Projects in the I-95 Corridor

Project
TRANSCOM

 Trucker Information

Agency
Inter-agency
Coalition

TRANSCOM
Program
HAR TRANSCOM
VMS TRANSCOM
Hampton Roads Traffic Virginia DOT
Information Hotline
Highway Surveillance Virginia DOT
Television Broadcast
l-64 Traffic Virginia DOT
Management System
l-66, 95, 395 Traffic Virginia DOT
Management System
l-66 Joint Operations Virginia DOT, Fairfax

 Center I County

Descrlptlon
TRANSCOM does not directly own any field
equipment. It receives information from and
also monitors some equipment owned by the
member agencies. It serves as a transportation
information clearinghouse; collects information
relevant to vehicular and transit travel
conditions and disseminate that information
among its member agencies. This information
again are disseminated through a pager
network of over 100 participants., and through
member agencies VMS and HAR. Currentlv,  it
has access to 5 HAR and over 100 VMSs.  
Ref. 1, Page 101

Ref. 1, Page 99, 101
Ref. 1, Page 100, 102
Ref. 1, Page 106

Ref. 1, Page 106

Ref. 1, Page 107

Ref. 1, Page 107

Ref. 1, Page 110
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E-2. ATIS Projects Outside the I-95 Corridor

Project Agency Description
Travlnfo Oakland MTC This system will compile available and relevant data on

current congestion and other conditions on the
region’s transit and roadway systems, integrate the
data into a useful format and disseminate the data and
information throughout the Bay Area using a
public/private partnership.

Traffic modeling FHWA, Univ. of TX A dynamic traffic assignment/simulation model is being
to support ATIS developed that takes into account the diversion

strategies for in-vehicle ATIS route guidance system.
Houston Smart FHWA, FTA, TX Real-time traffic and transit information service is being
Commuter DOT, TTI developed. Planning works including market potential

studies are currently underway.
FM/SCA FHWA, MITRE Design, development, and testing of a prototype
prototype for system to broadcast traffic information to mobile
traffic information receivers via Subsidiary Communications
broadcast Authorizations (SCA) Traffic Information Channel. This

system will allow the use of commercial FM broadcast
stations’ subcarriers to transmit traffic and other data at
rates higher than previously achieved. The data rate
for this system will be adequate to support broadcast
of individual link travel times.

Traffic FHWA, Caltrans This study develops concept and design for a real-
Management time information service provided to travelers. The
Information and information will be provided at transfer centers, bus
Fleet Operation stops, and on transit vehicles. The Anaheim ATMS
Coordination has been selected as a testbed.
Transit Network FTA, Univ. of Ml This study develops specifications for designing,
Route Decision implementing, and evaluating a computerized
Aid information system to aid telephone operators to

rapidly identify useful itineraries for passengers in a
mass transit system.

Bellevue Smart FTA, WA DOT, This project aims at making ridesharing more attractive
Traveler Bellevue TMA, City by using mobile communications in an effort to

of Bellevue, Univ. increase usage of HOV facilities. A prototype
of WA interactive computer information center is being

tested. The center will provide transit information and
rideshare matching.

California Smart FTA, Caltrans An audiotext/videotext-based ATIS in suburban areas
Traveler will be tested. The system will allow residential and

business owners to connect to remote computer
systems to exchange timely transportation
information. This study aims at using high technology
to transit, paratransit, and ridesharing.

DIRECT FHWA, Ml DOT, The scope of this effort includes deployment and
Others evaluation of several low-cost methods to

communicate advisory information to motorists. A
TMC will collect traffic data and disseminate the
information to travelers.

Global RSPA, Volpe Developing a matrix that will display intermodal GPS
Positioning requirements for vehicle position location.
System (GPS)

Loral Team E-7 January, 1996



Project #8 Final Report Appendix E

E-2. ATIS Projects Outside the I-95 Corridor

Project Agency Description
ADVANCE Chicago This evaluates performance of a large-scale route

guidance system. Vehicles equipped with navigation
and route-guidance systems will serve as probes,
providing travel time data to a TMC. This information
will be disseminated to equipped vehicles for use in
developing a preferred route.

FAST-TRAC Oakland County, Ml This includes both ATMS and ATIS. Vehicles will be
equipped with the Siemens Ali-Scout Route Guidance
System. Real-time traffic data will be exchanged
through infrared beacons installed at critical
intersections. Early results indicate increased
efficiency and safety.

Pathfinder Los Angeles A traffic control center provides up-to-date traffic
information to drivers of 25 equipped cars. The
information is presented to the driver in the form of an
electronic map on a screen or digital voice.

TravTek FHWA, Florida A TMC receives traffic congestion information from
DOT, City of various sources and disseminates information to 100
Orlando, GM, AAA specially equipped test vehicles via digital data radio

broadcasts. The in-vehicle equipment can provide
route guidance, yellow page information, and tourist
information.

Detroit FHWA, FTA, Ml DOT’s Detroit Freeway Operation Center collects
Transportation Detroit DOT traffic information from sensors. The real-time traffic
Center Transit data will be provided to the dispatch centers of public
Information transit agencies,
Rural Application FHWA, JHK This project identifies the needs and functional
o f  ATIS requirements for ATIS services in rural and suburban

areas. It examines a broad range of rural
environments, categories of travelers, ATIS
applications, and communication technologies. One
or two ATIS prototypes will be developed and tested.
Findings of the study indicate that the information
needs during the phase of a trip when faced with a
problem, and during the pre-trip planning phase are
the most important.

Human Factors in FHWA, Battelle This R&D project addresses the impact of driver
ATIS and CVO interfaces, information type, behavioral factors, etc.,
Design Evolution on the development of different information

subsystems. The product of this research will be
human factors design guidelines for in-vehicle ATIS
and CVO.

Bus Transit Travel CO DOT, Others This evaluates the impact of real-time travel information
rime Information presented through video-display terminals and other
System Test means at key locations, including Denver International

Airport.
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E-2. ATIS Projects Outside the l-95 Corridor

Agency
City of Ontario, CA

Description
ATHENA, an Advanced Traveler Information System,
uses concepts from both the French MINITEL on-line
information system and the German FOCCS “smart
bus” system to improve the mobility, accessibility and
quality of life of residents of urban, suburban and rural
communities, at a low-cost to taxpayers. A major
feature of ATHENA is the use of the local and regional
telephone network to provide low-cost, door-to-door
transportation services in lowdensitv areas. The Citv
of Ontario will start testing ATHENA-in 1995.
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Appendix F

TIS Goals
Questionaire
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Appendix G

TIS Product and
Service Providers in
North America  and
Sleeted European

Vendors
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TIS Related Product Vendors in North America and

Selected Vendors in Europe’

TIS Service Vendor Product’ Description
Category

Travel and
Traffic
Information
Providers

AAA Travel Match Express Kiosks providing local travel
information and point-to-point driving
directions

Autotalk, Inc (TV Broadcast) Broadcasts traffic information on TV
SAP channels

Cue Network
Corporation

Autotalk in-vehicle
decoder

TrafficAlert

Delivers information through car
radio

Segment-specific real-time traffic
information service that uses a
Sharp Wizard personal organizer
and Cue Network receiver

(Paging/messaging
service)

Uses subcarriers from 410 FM radio
stations to reach 100,000
subscribers

FaxForward Fax store and forward service

TruckTrack GPS tracking system

ACCQPOINT A Differential GPS location service

E-Fax (Fax services) Fax broadcast, fax-on-request and
Communications, Inc. fax mail services

Metro Dynamics, Inc. (Commuter Under development - information
information dissemination using Desktop
distribution) computer and telecommunications

Metro Traffic Control (Provides real-time Provides information for radio/TV
information) broadcast

NYNEX Travelers (Travel services) Services through customer service
Assurance Services centers using Differential GPS,

cellular radio and digital maps

Roadirector Roadirector Personalized traffic information and
route-guidance service, using
alphanumeric pagers

S-Cubed (Internet info Disseminate freeway traffic info
dissemination) through WWW

Shadow Information Shadow Traf/Fax Freeway map available via fax,
Services pinpointing major traffic delays

1 Most of the information is extracted from The International IVHS Index
1994/1995. Waters Information  Services.  NY 10012,  1994.

2 Names within parenthesis represent generic class of product and not the
product name.
Loral Team G-2 January, 1996
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TIS Related Product Vendors in North America and Selected

Vendors in Europe

TIS Service Vendor Product Description
Category

Navigation & Berkeley Speech BeSTspeech T-T-S Converts ASCII text input into
Route Planning Technologies, Inc. speech output, available in a numbe
(CONT.) of languages

Canada Post Geopostal databases Over 200 cities on a structured
Corporation (Canada) geographic database

Geopostai Route optimization for letter carriers
applications and delivery trucks

(GPS) GPS of vehicle tracking

Computmap Traffic Route planning Personalized, dynamic route
Research & system selection using shortest distance
Engineering (Canada)

Easy Street Software, (Routing and Paratransit and taxi markets
Inc. scheduling software)

GeoSystems Voyager Automated travel planning system
that provides route maps and
description of facilities along the
route
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TIS Related Product Vendors in North America and Selected

Vendors in Europe

TIS Service Vendor Product Description
Category

Navigation & Zexel USA Corporation Navmate in-vehicle navigation and route
Route Planning guidance system
(CONT.)

Copilot GmbH  and Co Copilot in-vehicle
KG (Germany) Navigation

- Route guidance, based on Euro-
Scout system

- Traffic information

lndikta Display System (Supporting
(UK) equipment)

- in-vehicle and desktop RDS
decoders.

- Visual display and speech output
receivers and decoders

Motorola (UK)

Philips Car Systems
(Germany)

(In-vehicle
navigation)

(Communications)

Carin

In-vehicle navigation system

- RF Data communications
equipment

Navigation system

(Others) - Mobile information systems

- RDS-Traff ic Message Channel car
stereo products

Philips Electronics
(Netherlands)

PTV (Germany)

Robert Bosch GmbH
(Germany)

SAGEM (France)

Siemens AG
(Germany)

SOCRATES

INTERTOUR

INTERLOAD

MAP&GUIDE

Traveler RDS-TMC

Travelpilot

Berlin

HOROSEM

SAGACE

GARMINAT

EURO-SCOUT

in-car equipment (using cellular
radio to link) to provide traffic
information, dynamic route
guidance, parking information, etc.

Route planning software for multi-
drop pickup delivery services

Rote planning software for long haul
intermodal trip

Windows-based GIS

RDS - Traffic message channel
receiver

Autonomous in-vehicle electronic
map system

Car radio with optional in-vehicle
navigation system

Pay and display parking meter
operated by smart card payment

Driver information system with map
display.

in-vehicle traffic information and
route guidance system

In-vehicle route guidance system
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TIS Related Product Vendors in North America and Selected

Vendors in Europe
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TIS Related Product Vendors in North America and Selected

Vendors In Europe

TIS Service Vendor Product Description
Category

Map Database Kinesix Corp. SAMMI - GUI
(CONT.)

X-Windows-based video graphic
objects and communication for real-
time command and control systems

MapFrame  Corp. WV GIS software for mobile, pen-based
computers

Mapinfo Maplnfo GIS package for DOS, Windows and
Macintosh

Maps&Data Windows mapping package,
including maps ranging from world
view to zip code level

MapBasis Programming tool for customization
of Maplnfo

Streetinfo Digital database, and also available
on CD-ROM - includes street, town
boundaries and address for all U.S.
counties. Also, available for Canada

(Maps) U.S. and Mexican highway maps,
New York Cii premium map

NavTech Detailed city
database

Detailed information on city and
street names, block by block
addressing, road classes, turn
restrictions and other elements for a
number of U.S. cities

North American
highway system
database

Connects all city databases and
provide inter-town coverage

Core navigation
software

Assists in the development of
prototypes and navigation systems
using database

Pacific0

European navigable
map databases

(Maps)

Databases for European automotive
and non-automotive community

Digitized maps on CD-ROM,
compatible with most GPS

Roadnet Technologies, ROADNET  Highway All major roads for the U.S. and
inc. Plus detailed streets for major

metropolitan areas

Enhanced TIGER information, with
road classification, address, zip
codes etc.

ROADNET  city
Streets

Spatial Data Services, CustomMaps Trip routing automated map
Inc. production with route highlights and

narrative descriptions

Windows map display system for
vehicle tracking

MapStation

North American Political, hydro, road network data
Geographic Database for U.S., Canada and Mexico
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TIS Related Product Vendors in North America and Selected

Vendors in Europe

TIS Service
Category

Map Database
(CONT.)

Vendor Product Description

Spatial Data Services, North American Proprietary digital transportation
Inc. - Cont. Transportation model

Network

Surveys, Mapping and (Transportation
Remote Sensing database}
Sector - SMRSS
(Canada)

Under development - cleaned and
structured national coverage of
Canadian road network

Teranet Land
Information Services,
Inc. (Canada)

Thomas Bros. Maps

(Maps)

(Maps and services)

Digital property mapping in Ontario,
property legal description and
municipal address

Digital mapping products and
services

U.S. Geological
Survey

Maps) Digital maps include geographic
names, elevation, planimetric, land
use and land cover

Comm. Alcatel Contracting (Telecommunication) Turnkey telecommunication
(NA), Inc. systems

(Cables) Copper ad Fiberoptic cables

American Mobile Skycell fleet includes Skycell  personal
Satellite Corp. (AMSC) management communicator notebook PC for fleet

products and drivers
services

(Voice/Data
communication)

Will provide mobile communications
services (MSS) using three
satellites

Ameritech (Connectivity) Analog and digital circuit
connectivity at variety of speeds

(Cellular
communications)

Cellular communications

Andrew Corp. (Cables) Radiating coaxial cables (leaky
feeders)

(Communications) Distributed communications
systems

Aptek Communications Aptek Personal Rugged wireless computer
Products services terminals, land line, RF and cellular

Communicator (PSC) models. Integrates voice, video and
fax

ARDIS Co. ARDIS Wireless network service developed
specifically for data transmission

AT&T Network
Systems

Bell Atlantic Corp.

(Communication)

(Communication)

End-to-end fiberoptic
communications infrastructure

Fiberoptic and wireless
communications networks

Bell Canada (Canada) (Communication) Wireline and cellular
communications
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TIS Related Product Vendors in North America and Selected

Vendors in Europe

TIS Service Vendor Product Description
Category

Comm. Broadband Networks, (Electronics) - Fiberoptic transmission and
Inc. switching electronics

- Laser and LED devices used in
conjunction with AM and FM
modulation techniques

C-Cor Electronics (Cables) Digital fiberoptic, analog fiberoptic,
CATV coax, multichannel
transmission systems

Carbn Telecom
Systems

(Conduit and
accessories)

Light Guide System (LGS),
fiberoptic cable management
product etc.

CellPort  Labs, Inc. Universal Wireless
Interface

Under beta test - works with
analog/.digital  cellular, PCS and
wireless terminals

Coded
Communications

(Electronics) - IQModem

- LANMARC 5000 (combined GPS
receiver and modem)

- NC5000 Network Controller

- CMX-1000 and CMX-4500  mobile
terminals

COMSAT Corp. (Communication) Satellite-based position
determination and mobile
communication terminal

(Differential GPS) Corrections using Inmarsat-C
messaging service

Cue Network
Corporation

Discussed earlier

Cylink Corporation (Spread spectrum
radios)

Provides point-to-point and point-to-
multipoint connections over
distances up to 30 miles

Dataradio Corp. (Products) - Dataradio Advanced Radio Modem
(ARM)
- Connectivity Over Radio (COR) and
Vehicular Information Series (VIS)
product lines

Delco Electronics (RDS receiver) Radio Data System (RDS) receiver

Differential (Information Technology for broadcasting and
Corrections, Inc. dissemination) receiving real-time information

and/or Differential GPS over FM
subcarrier on the RDS protocol

- Digital Recorders, Inc. (HAR) HAR and solar-powered mobile HAR

TRACKCOM and Digital recorders providing terminal
TRANSITCCM and on-board vehicle information
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TIS Related Product Vendors In North America and Selected

Vendors in Europe

TIS Service
Category

Comm.

Vendor

Dorn & Margolin, Inc.

E-Systems, Inc.

E.F. Johnson
Company

ELDEC Corporation

Product

(Antennas)

AVSATCOM

(Antennas)

AccuTrans

(Radio products)

Telephonic Gatelink

Description

Antennas for GPS, cellular & PCs
communication, ETC, TMS,  Sign
post systems

Satellite-based communication
system capable of providing data
communication between a central
facility and mobile assets

GPS Antennas

Automated transit information
system

Two-way radio systems, handheld
radios, radio infrastructure products

Wireless high-speed infrared data
communications link

(Switches) Electronic proximity switches

Electronic Design (Video transmission) Video and CCTV transmission -
Company wireless and over fiberoptic/copper

Engineering Research E-CAPS Geolocation System
Associates (ERA)

Diversity Wireless products

Ericsson GE Mobile (Communications) - Land mobile radio and cellular
Communications, Inc. systems

- Two-way voice and data RF
systems

Fiberlign (Transmission Fiberoptic video, voice and data
equipment) transmission equipment

Force, Inc. (Communications) - Video, audio and data fiberoptic
links

- High speed transmission products

The George-lngraham (Communications Multicell conduits for fiberoptic
Corp. product)

Geotek (GPS receiver) GPS receiver

(Data terminal) Wireless data terminal with AVL

Globalstar Globalstar A Loral consortium project under
development - Wireless
communication using low-orbit
satellites

GTE (Communications) - Wireless/wireline network
communications for voice and data

- CDPD services
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TIS Related Product Vendors in North America and Selected

Vendors in Europe

TIS Service Vendor Product Description
Category

Comm (CONT.) Hughes Aircraft Spread Spectrum Wireless connectivity between
Company Network Radio ( central facility and field sites

SSNR)

Industrial Computer
Systems

Dynamic Dispatch V

Asset Tracking
System

In-vehicle terminal

Tracking system

International Fiber
System

(Fiberoptic products) - Fiberoptic video transmitters and
receivers

- Fiberoptic RS-232 networks

Meridian Technologies, (fiberoptic)
Inc.

Bi-directional fiberoptic video, audio
data systems for long distance
transmission

Meteor (Communications) Two-way packet data radio,
Communications Corp. networks, systems

Modulation Sciences, Data Sidekick and Allows transmission 4800 bps data
Inc. SCA Data Receiver, streams via FM broadcast signals

TV sidekick Processor for TV SAP channel

RDS-1 Converts an IBM-compatible PC into
an RDS/RBDS generator

RDS Data Receiver Standalone RDS/RBDS data
receiver with onboard data
processing and filtering

Motorola, Inc. (Paging)

(Communications)

Paging technology

RF data communications
infrastructure and subscriber
equipment

(In-vehicle
navigation)

(Other)

Prototype in-vehicle
navigation/route guidance system

Voice synthesis and speech
recognition technology

Iridium Under development - Wireless
communication using low-orbit
satellites

National
Semiconductor

(Communications) - Wireless systems

- Data communications systems

- Video compression and
storage/transmission

N Systems Inc. (Microwave
equipment)

- Transmission antennas for ground-
based and airborne operation

- Steerable microwave receive
antenna systems
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TIS Related Product Vendors in North America and Selected

Vendors in Europe

mmunications
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TIS Related Product Vendors in North America and Selected

Vendors in Europe

TIS Service Vendor Product Description
Category

Comm (CONT.) TMI Communications MSAT Under development - Mobile satellite
communication network

Trontech inc. (Amplifiers) - RF/microwave amplifiers

- Low-noise linear amplifiers

- Amplifier based multi-function
packages

U.S. Commlink (Communications and - Wide area networks (WANs)
Networks)

- Spread spectrum radio

-  GPS

- Microwave transmission products

U.S. Signal Corp. (Transmission) Analog and digital video/data
transmission systems via
f iberoptics

U.S. West (Videotex/Audiotex) Videotex and audiotex services for
Communications ATIS applications

Variable AGS Group (Various) - VMSs
Message Signs - Electronic parking systems

- Interactive video kiosks

American Electronic (Electronic Signs) - VMSs
Sign - Variable speed limit signs

American Signal (Electronic Signs) VMSs
Company

Daktronics (Electronic Signs) VMSs

Fiberoptic Display (Electronic Signs) Fiberoptic VMSs, blankout  signs,
Systems, inc. radar-activated signs

interplex Solar, inc. (Electronic Signs) LED signs

Lake Technology (Electronic Signs) VMSs
Products, inc.

McCain Traffic Supply, (Electronic Signs) VMSs
Inc.

Peek Traffic Corp. (Electronic Signs) VMSs

Signalization of AESCO VMSs
Montreal, inc.

Skyline Products, inc. (Electronic Signs) VMSs

Summum  Signs, Inc. (Electronic Signs) VMSs

Tele-spot Systems (Electronic Signs) VMSs,  speed limit signs, blankout
signs, lane control signals
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Appendix H - Data Dictionary
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H . l Overview

This section lists data flows and entities in the data dictionary for the defined subsystems of the
CTIS. The data dictionary includes all of the entities in the subsystem context diagrams and Level
1 decompositions as well as other defined entities that have been determined to be necessary for
modeling, defining and prototyping the i-95 CTIS. The listing provided here is a subset of the
complete data dictionary that includes only those entities that have been defined and/or
decomposed into primitive elements.

H.2 Format

The format of an entry in the data dictionary listing and a description of the contents follows. The
ouput was generated using the MacAnalystTM & MacDesignerTM system analysis and software
design tool.1

Name:
Composition:
Definition:
References:

entity-name
entity-composition
entity-definition
entity-references

(a) Name :
The entity name may only consist of alphanumeric characters and the
following symbols: -, _, $, ., '

(b) Composition:
The composition allows the entity to be defined as a data structure.
The composition is derived from the specification of a context-free
grammar in Backus-Naur  Form. An element can be defined in one of the
following ways:

1) a sequence of elements
<a>+<b>+...<c>

2) one of a group of elements
[<a>|<b>|...|<c>]

3) a repeated sequence of an element
{<a>}

4) one or more elements of a group
( <a>, <b>, . . . <c> )

5) a primitive.

(c) Definition:
The definition field consists of text input for defining an entity.

(d) References:
Entries that have corresponding objects in the combined Data and
Control Flow Diagrams are marked with type of entity and the name of the
analysis (flow) document in which they appear. When the reference field
is blank, it indicates that the data appeared only in the composition of
other high-level data, but not in the Data Flow Diagrams.

1 MacAnalyst & MacDesigner  are trademarks of Excel Software. (c) Copyright 1985-1993 Excel
Software. All rights reserved. Versions 4.0 and 4.1 of the software were used.
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ANALYSIS (PROCESS) document-name
ANALYSIS (STORE) document-name
ANALYSIS (EXTERNAL) document-name
ANALYSIS (FLOW) document-name

A PROCESS represents a software process in the data flow diagrams.
A STORE represents a data base table or an alternative persistent store

of data. Alternative stores may be operating system files,
shared memory, or special knowledge base formats. These
alternative stores are reresented in the DFDs with asterisks.

An EXTERNAL represents an entity that is external to the subsystem
being analyzed.

A FLOW is a data or control flow (composite or primitive) whose origin or
destination is a process.

H.3 Data Dictionary Listing

NAME ad-hoc-Requests
COMPOSITION
DEFINITION
REFERENCES

NAME AddressedReport
COMPOSITION
DEFINITION
REFERENCES ANALYSIS(FLOW) “tis.dfd” “DisseminationApplica”

NAME Add-Data-Request
COMPOSITION
DEFINITION
REFERENCES ANALYSIS(FLOW) “tis.dfd” “QueryRequestManager"’

NAME Add-Data-Response
COMPOSITION
DEFINITION
REFERENCES ANALYSIS(FLOW) “tis.dfd” “QueryRequestManager"

NAME AirQuality
COMPOSITION
DEFINITION
REFERENCES

NAME AlightingPassengersData
COMPOSITION NoOfAlightingPassengers+
ArrivalTime+
StationLocation
DEFINITION This data will provide estimated traffic demand around the transfer loactions with the
arruvals of transits.
REFERENCES ANALYSIS(FLOW) “tis.dfd” “TIS”
ANALYSIS(FLOW) “tis.dfd” “Communications”
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NAME AlternateModes
COMPOSITION
DEFINITION
REFERENCES

NAME AlternateRouteRecommendation
COMPOSITION
DEFINITION
REFERENCES ANALYSIS(FLOW) "tis.dfd” “TripGuidance”

NAME AlternateRoutes
COMPOSITION
DEFINITION
REFERENCES

NAME AlternativeRouteRecommendation
COMPOSITION
DEFINITION
REFERENCES ANALYSlS(FLOW) “tis.dfd” “CentralizedTripGuida”

NAME ApplicationDataStore
COMPOSITION
DEFINITION
REFERENCES ANALYSIS(STORE) "tis.dfd” “ReportGenerator”

NAME ApplicationDestination
COMPOSITION
DEFINITION
REFERENCES ANALYSIS(FLOW)  “tis.dfd” “ApplicationRouting”

NAME ApplicationInterfaceProcess
COMPOSITION
DEFINITION
REFERENCES ANALYSIS(PROCESS) “tis.dfd” “ApplicationRouting”

NAME ApplicationRequestReject
COMPOSITION
DEFINITION
REFERENCES ANALYSIS(FLOW) “tis.dfd” “ApplicationRouting”

NAME ApplicationResourceStore
COMPOSITION
DEFINITION
REFERENCES ANALYSIS(STORE) “tis.dfd” “DataDistribution”
ANALYSIS(STORE) “tis.dfd” “ApplicationRouting”

NAME ApplicationRouting
COMPOSITION
DEFINITION
REFERENCES ANALYSIS(PROCESS) “tis.dfd” “DataDistribution”

NAME ApplicationSearchRequest
COMPOSITION
DEFINITION
REFERENCES ANALYSIS(FLOW) “tis.dfd” “ApplicationRouting”
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NAME ApplicationSelector
COMPOSITION
DEFINITION
REFERENCES ANALYSlS(PROCESS) ‘tis.dfd” “ApplicationRouting”

NAME App_Add_Confirm
COMPOSITION
DEFINITION
REFERENCES ANALYSIS(FLOW) “tis.dfd” “ApplicationRouting”

NAME App_Confirmation
COMPOSITION
DEFINITION
REFERENCES ANALYSIS(FLOW) “tis.dfd” “ApplicationRouting”

NAME App_Diss_Request
COMPOSITION
DEFINITION
REFERENCES ANALYSIS(FLOW) “tis.dfd” “DataDistribution”
ANALYSIS(FLOW) “tis.dfd” “ApplicationRouting”
ANALYSIS(FLOW) “tis.dfd” “CorridorTIS”
ANALYSIS(FLOW) “tis.dfd” “DisseminationApplica”

NAME App_Diss_Response
COMPOSITION
DEFINITION
REFERENCES ANALYSlS(FLOW) “tis.dfd” “DataDistribution”
ANALYSIS(FLOW) “tis.dfd” “ApplicationRouting”
ANALYSIS(FLOW) “tis.dfd” “CorridorTIS”
ANALYSIS(FLOW) “tis.dfd” “DisseminationApplica”

NAME App_lnformaion
COMPOSITION
DEFINITION
REFERENCES ANALYSIS(FLOW) "tis.dfd” “DataDistribution”
ANALYSIS(FLOW) “tis.dfd” “ApplicationRouting”

NAME App_info_Request
COMPOSITION
DEFINITION
REFERENCES ANALYSIS(FLOW) “tis.dfd” “DataDistribution”
ANALYSIS(FLOW) “tis.dfd” “ApplicationRouting”

NAME App_ReportHeader
COMPOSITION
DEFINITION
REFERENCES ANALYSIS(FLOW) “tis.dfd” “ReportGenerator”

NAME App_ReportHeaderRequest
COMPOSITION
DEFINITION
REFERENCES ANALYSIS(FLOW) “tis.dfd” “ReportGenerator”

NAME ArrivalTime
COMPOSITION
DEFINITION
REFERENCES
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NAME Attractions
COMPOSITION
DEFINITION
REFERENCES

NAME AudibleManeuverlnstructions
COMPOSITION
DEFINITION
REFERENCES ANALYSIS(FLOW) “tis.dfd” “TripGuidance”

NAME AudiolnformationRecorder
COMPOSITION
DEFINITION
REFERENCES ANALYSIS(PROCESS) "tis.dfd” “DisseminationApplica”

NAME AverageDelay
COMPOSITION
DEFINITION
REFERENCES

NAME Billing
COMPOSITION
DEFINITION Payment information for CTIS usage.
REFERENCES ANALYSIS(FLOW) “tis.dfd” “DisseminationApplica”
ANALYSIS(FLOW) “tis.dfd” “TIS”

NAME BillProcessing
COMPOSITION
DEFINITION
REFERENCES ANALYSIS(PROCESS) "tis.dfd” “DisseminationApplica”

NAME BoundaryDataRequest
COMPOSITION
DEFINITION
REFERENCES ANALYSIS(FLOW) “tis.dfd” “ApplicationRouting”

NAME BoundaryDataResponse
COMPOSITION
DEFINITION
REFERENCES ANALYSIS(FLOW) “tis.dfd” “ApplicationRouting”

NAME BoundaryProcess
COMPOSITION
DEFINITION
REFERENCES ANALYSIS(PROCESS) "tis.dfd” “ApplicationRouting”
ANALYSIS(FLOW) “tis.dfd” “ApplicationRouting”

NAME Call-InTelephoneProcessor
COMPOSITION
DEFINITION
REFERENCES ANALYSIS(PROCESS) “tis.dfd” “DisseminationApplica”

NAME CandidateTripPlans
COMPOSITION
DEFINITION
REFERENCES ANALYSIS(FLOW) “tis.dfd” “TripPlanning”
ANALYSIS(FLOW) “tis.dfd” “UserTripPlanninglnte”

Loral  Team H-6 January, 1996



Project #8 Final Report Appendix H

NAME Capacity
COMPOSITION
DEFINITION
REFERENCES

NAME Cause
COMPOSITION
DEFINITION
REFERENCES

NAME CentralizedTripGuidance
COMPOSITION
DEFINITION
REFERENCES ANALYSlS(PROCESS) “tis.dfd” “TripGuidance”

NAME CloudyCondition
COMPOSITION
DEFINITION
REFERENCES

NAME CommercialTrafficReportingFirms
COMPOSITION
DEFINITION
REFERENCES ANALYSIS(EXTERNAL) “tis.dfd” “TIS”

NAME CommonServices
COMPOSITION
DEFINITION
REFERENCES ANALYSIS(PROCESS) ‘tis.dfd” “CorridorATIS”
ANALYSIS(FLOW) “tis.dfd” “Communications”

NAME CommStatus
COMPOSITION
DEFINITION
REFERENCES ANALYSIS(FLOW) “tis.dfd” “CorridorTIS”

NAME Communicationlnterface
COMPOSITION
DEFINITION
REFERENCES ANALYSIS(PROCESS) “tis.dfd” “Communications”

NAME CommunicationManager
COMPOSITION
DEFINITION
REFERENCES ANALYSIS(PROCESS) “tis.dfd” “Communications”

NAME Communications
COMPOSITION
DEFINITION
REFERENCES ANALYSIS(PROCESS) “tis.dfd” “CorridorATIS”

NAME ConfigurationDataStore
COMPOSITION
DEFINITION
REFERENCES ANALYSIS(STORE) “tis.dfd” “DataDistribution”
ANALYSIS(STORE) “tis.dfd” “QueryRequestManager”
ANALYSIS(STORE) “tis.dfd” “ApplicationRouting”
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NAME ConfirmBoundary
COMPOSITION
DEFINITION
REFERENCES ANALYSIS(FLOW)  “tis.dfd” “ApplicationRouting”

NAME ConfirmValidity
COMPOSITION
DEFINITION
REFERENCES ANALYSIS(FLOW)  “tis.dfd” “QueryRequestManager"

NAME ConstructionEvents
COMPOSITION Incident-ID+
EventName+
ConstructionType+
Location+
StartTime+
EndTime
DEFINITION
REFERENCES

NAME ConstructionType
COMPOSITION
DEFINITION
REFERENCES

NAME Control
COMPOSITION
DEFINITION
REFERENCES ANALYSlS(FLOW) “tis.dfd” “Communications”

NAME CorridorTlS
COMPOSITION
DEFINITION
REFERENCES ANALYSIS(PROCESS) “tis.dfd” “TIS”

NAME CostConstraints
COMPOSITION
DEFINITION
REFERENCES

NAME CTlSPartners
COMPOSITION
DEFINITION
REFERENCES ANALYSlS(EXTERNAL) “tis.dfd” “TIS”

NAME CTlSPartnerslnfoRequest
COMPOSITION
DEFINITION
REFERENCES ANALYSIS(FLOW) “tis.dfd” “CorridorATIS”

NAME CTlSResponses
COMPOSITION
DEFINITION
REFERENCES ANALYSIS(FLOW) “tis.dfd” “TripGuidance”
ANALYSIS(FLOW) “tis.dfd” “TripPlanning”
ANALYSIS(FLOW) “tis.dfd” “UserTripPlanninglnte”
ANALYSIS(FLOW)  “tis.dfd” “ApplicationRouting”
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NAME CulturalandArts
COMPOSITION
DEFINITION
REFERENCES

NAME Current-O-D-Matrix
COMPOSITION
DEFINITION
REFERENCES

NAME Data
COMPOSITION
DEFINITION
REFERENCES ANALYSIS(FLOW) “tis.dfd” “DataManagement”
ANALYSIS(FLOW) “tisdfd” “DataDistribution”

NAME DataDistribution
COMPOSITION
DEFINITION
REFERENCES ANALYSIS(PROCESS) ‘tis.dfd” “CorridorATIS”

NAME DatalngestManager
COMPOSITION
DEFINITION
REFERENCES ANALYSIS(PROCESS) “tis.dfd” “DataManagement”

NAME DataManagement
COMPOSITION
DEFINITION
REFERENCES ANALYSIS(PROCESS) “tis.dfd” “CorridorATIS”

NAME DataMonitoringGUl
COMPOSITION
DEFINITION
REFERENCES ANALYSIS(PROCESS) “tis.dfd” “DataManagement”

NAME DataRequest
COMPOSITION
DEFINITION
REFERENCES ANALYSIS(FLOW) “tis.dfd” “CorridorATIS”
ANALYSIS(FLOW) “tis.dfd” “DataManagement”
ANALYSIS(FLOW) “tis.dfd” “TripPlanning”
ANALYSIS(FLOW) ‘tis.dfd” “UserTripPlanninglnte”
ANALYSlS(FLOW) “tis.dfd” “DataDistribution”

NAME DataResponse
COMPOSITION
DEFINITION
REFERENCES ANALYSIS(FLOW) “tis.dfd” “TripPlanning”
ANALYSIS(FLOW) “tis.dfd” “UserTripPlanninglnte”

NAME DataTranslationConversion
COMPOSITION
DEFINITION
REFERENCES ANALYSIS(PROCESS) “tis.dfd” “DataManagement”
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NAME Date
COMPOSITION
DEFINITION
REFERENCES

NAME DBMSServer
COMPOSITION
DEFINITION
REFERENCES ANALYSIS(PROCESS) “tis.dfd” “DataManagement”

NAME Delay
COMPOSITION
DEFINITION
REFERENCES

NAME DepartureTime
COMPOSITION
DEFINITION
REFERENCES

NAME Description
COMPOSITION
DEFINITION
REFERENCES

NAME Destination
COMPOSITION
DEFINITION
REFERENCES

NAME DetermineValidity
COMPOSITION
DEFINITION
REFERENCES ANALYSlS(PROCESS) “tis.dfd” “QueryRequestManager"”

NAME Direction
COMPOSITION
DEFINITION
REFERENCES

NAME DisseminationApplications
COMPOSITION
DEFINITION
REFERENCES ANALYSIS(PROCESS) “tis.dfd” “CorridorATIS”

NAME Educationallnstituions
COMPOSITION
DEFINITION
REFERENCES

NAME EmergencyServicesInformation
COMPOSITION Police+
Hospital+
ServiceStation
DEFINITION
REFERENCES ANALYSIS(FLOW) “tis.dfd” “TIS”
ANALYSIS(FLOW) “tis.dfd” “CorridorATIS”
ANALYSIS(FLOW) “tis.dfd” “Communications”
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NAME EmergencyServicesRequired
COMPOSITION
DEFINITION
REFERENCES

NAME End-UserDissemination
COMPOSITION
DEFINITION
REFERENCES ANALYSIS(PROCESS) “tis.dfd” “DisseminationApplica”

NAME EndCoordinates
COMPOSITION
DEFINITION
REFERENCES

NAME EndTime
COMPOSITION
DEFINITION
REFERENCES

NAME EstimatedDuration
COMPOSITION
DEFINITION
REFERENCES

NAME EventCharacteristics
COMPOSITION
DEFINITION
REFERENCES

NAME EventData
COMPOSITION
DEFINITION
REFERENCES ANALYSIS(STORE) “tis.dfd” “TripPlanning”

NAME EventlncidentReport
COMPOSITION EventPlansStatus+
IncidentDataLogs
DEFINITION
REFERENCES ANALYSIS(FLOW) “tis.dfd” “DisseminationApplica”

NAME EventName
COMPOSITION
DEFINITION
REFERENCES

NAME EventPlansStatus
COMPOSITION SpecialEvents+
ConstructionEvents
DEFINITION
REFERENCES ANALYSIS(FLOW) “tis.dfd” “TIS”
ANALYSlS(FLOW) “tis.dfd” “CorridorATIS”

NAME ExtendedReportResponse
COMPOSITION
DEFINITION
REFERENCES ANALYSIS(FLOW) “tis.dfd” “ReportGenerator”
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NAME ExternalDatabases
COMPOSITION
DEFINITION
REFERENCES ANALYSIS(EXTERNAL) “tisdfd” “TIS”

NAME FailureNotice
COMPOSITION
DEFINITION
REFERENCES ANALYSIS(FLOW) “tis.dfd” “CorridorATIS”
ANALYSIS(FLOW) “tis.dfd” “DataManagement”

NAME FaxedReport
COMPOSITION
DEFINITION
REFERENCES ANALYSIS(FLOW) “tisdfd” “DisseminationApplica”

NAME Fetivals
COMPOSITION
DEFINITION
REFERENCES

NAME Fleet Data
COMPOSITION Vehcile-ID+
VehcileClass+
Date+
Route-ID+
TrvaleTime+
Location+
Speed+
NumberStops+
AverageDelay+
WeatherandEnvironmentalData+
IncidentDataLogs
DEFINITION
REFERENCES ANALYSIS(FLOW) ‘tis.dfd” “TIS”
ANALYSIS(FLOW) “tis.dfd” “CorridorATIS”

NAME FormattedData
COMPOSITION
DEFINITION
REFERENCES ANALYSIS(FLOW) “tis.dfd”“DataManagement”
ANALYSIS(FLOW) “tis.dfd”“Communications”

NAME FormattedMessage
COMPOSITION
DEFINITION
REFERENCES ANALYSIS(FLOW) “tis.dfd” “CorridorATIS”
ANALYSIS(FLOW) “tis.dfd” “DataManagement”
ANALYSIS(FLOW) “tis.dfd” “Communications”

NAME Formatting
COMPOSITION
DEFINITION
REFERENCES ANALYSIS(PROCESS)  “tis.dfd” “DisseminationApplica”
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NAME FrontEndProcessing
COMPOSITION
DEFINITION
REFERENCES ANALYSIS(PROCESS) “tis.dfd” “CentralizedTripGuida”
ANALYSIS(PROCESS) “tis.dfd” “On-BoardTripGuidance”

NAME Guidancelnstructions
COMPOSITION
DEFINITION
REFERENCES ANALYSIS(PROCESS) “tis.dfd” “CentralizedTripGuida”
ANALYSIS(PROCESS) ‘tis.dfd” “On-BoardTripGuidance”

NAME Historic-O-D-Mattix
COMPOSITION
DEFINITION
REFERENCES

NAME HistoricalSites
COMPOSITION
DEFINITION
REFERENCES

NAME HistoricalTrafficData
COMPOSITION
DEFINITION
REFERENCES

NAME Hospital
COMPOSITION
DEFINITION
REFERENCES

NAME Incident-Alert
COMPOSITION
DEFINITION
REFERENCES ANALYSIS(FLOW) “tis.dfd” “DataManagement”

NAME Incident-ID
COMPOSITION
DEFINITION
REFERENCES

NAME IncidentClassification
COMPOSITION
DEFINITION
REFERENCES

NAME IncidentDataLogs
COMPOSITION Location+
Name+
Incident-lD+
StartTime+
EndTime+
EstimatedDuration+
Delay+
Cause+
Description+
lncidentClassification+
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LanesBlocked+
Severity+
IncidentStatus
DEFINITION
REFERENCES ANALYSIS(FLOW)  “tis.dfd” “TIS”
ANALYSIS(  FLOW) “tis.dfd” “CorridorATIS”

NAME IncidentStatus
COMPOSITION
DEFINITION
REFERENCES

NAME InformationRequestHandler
COMPOSITION
DEFINITION
REFERENCES ANALYSIS(PROCESS) “tis.dfd” “QueryRequestManager"’

NAME InformationRequests
COMPOSITION
DEFINITION These are the ad hoc requests for data from the CTIS Partners to CTIS.
REFERENCES ANALYSIS(FLOW)  “tis.dfd” “Communications”
ANALYSIS(  FLOW) “tis.dfd” “TIS”
ANALYSIS(FLOW) “tis.dfd” “CorridorTIS”
ANALYSIS(FLOW) “tis.dfd” “QueryRequestManager"

NAME InformationResponseHandler
COMPOSITION
DEFINITION
REFERENCES ANALYSIS(PROCESS) “tis.dfd” “QueryRequestManager”

NAME IntegratedDataResponse
COMPOSITION
DEFINITION
REFERENCES ANALYSIS(FLOW) “tis.dfd” “UserTripPlanninglnte”

NAME Inter-regionalTIClnfo
COMPOSITION TIC-ID+
EventPlansStatus+
IncidentDataLogs+
ModalTraveITimeComparison+
WeatherandEnvironmentallnfo+
TrafficForecasts+
StaticNetworkData+
StaticTransitData
DEFINITION Incident and event data are part of this data bundle. However, real-time traffic, road
and transit information are not part of this.
REFERENCES ANALYSIS(FLOW) “tis.dfd” “TIS”
ANALYSIS(FLOW) “tis.dfd” “CorridorATIS”
ANALYSIS(FLOW) “tis.dfd” “DataDistribution”
ANALYSIS(FLOW) “tis.dfd” “ApplicationRouting”
ANALYSIS( FLOW) “tis.dfd” “CorridorTIS”

NAME InterfaceData
COMPOSITION
DEFINITION
REFERENCES ANALYSIS(FLOW) “tis.dfd” “ApplicationRouting”
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NAME ISPDissemination
COMPOSITION
DEFINITION
REFERENCES ANALYSIS(PROCESS) “tis.dfd” “DisseminationApplica”

NAME LanesBlocked
COMPOSITION
DEFINITION
REFERENCES

NAME Length
COMPOSITION
DEFINITION
REFERENCES

NAME Link-ID
COMPOSITION
DEFINITION
REFERENCES

NAME LinkData
COMPOSITION Link-ID+
LinkName+
StreetName+
LinkType+
Length+
LOS+
Direction+
SpeedLimit+
LinkTravelTime+
StartCoordinates+
EndCoordinates+
LinkGeometrics+
Speed+
Volume+
Occupancy+
TrafficRestrictions
DEFINITION This is real-time link traffic data.
REFERENCES

NAME LinkGeometrics
COMPOSITION
DEFINITION
REFERENCES

NAME LinkName
COMPOSITION
DEFINITION
REFERENCES

NAME LinkTravelTime
COMPOSITION Link-ID+
Direction+
TravelTime
DEFINITION
REFERENCES ANALYSIS(FLOW) “tis.dfd” “CorridorATIS”
ANALYSIS(FLOW) “tis.dfd” “TIS”
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NAME LinkType
COMPOSITION
DEFINITION
REFERENCES

NAME Location
COMPOSITION
DEFINITION
REFERENCES ANALYSIS(FLOW) “tis.dfd” “CentralizedTripGuida”

NAME LocationDetermination
COMPOSITION
DEFINITION
REFERENCES ANALYSIS(PROCESS) “tisdfd” “CentralizedTtipGuida”
ANALYSIS(PROCESS) “tis.dfd” “On-BoardTripGuidance"”

NAME LOS
COMPOSITION
DEFINITION
REFERENCES

NAME LotName
COMPOSITION
DEFINITION
REFERENCES

NAME LotOccupancy
COMPOSITION
DEFINITION
REFERENCES

NAME ManageTravelerlnformation
COMPOSITION
DEFINITION
REFERENCES ANALYSIS(PROCESS) “tis.dfd” “DataDistribution”

NAME ManageTravelerRequests
COMPOSITION
DEFINITION
REFERENCES ANALYSIS(PROCESS) “tis.dfd” “ManageTraveIerlnform”

NAME Maneuverlnstructions
COMPOSITION
DEFINITION
REFERENCES ANALYSIS(FLOW) “tis.dfd” “CentralizedTripGuida”
ANALYSlS(FLOW) “tis.dfd” “On-BoardTripGuidance”

NAME MapData
COMPOSITION
DEFINITION
REFERENCES ANALYSIS(FLOW) “tis.dfd” “On-BoardTripGuidance”
ANALYSIS(STORE) “tis.dfd” “TripGuidance”

NAME MessageAccumulator
COMPOSITION
DEFINITION
REFERENCES ANALYSIS(PROCESS) “tis.dfd” “Communications”
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NAME MessageConversion
COMPOSITION
DEFINITION
REFERENCES ANALYSIS(PROCESS) “tisdfd” “Communications”

NAME Messagelnput
COMPOSITION
DEFINITION
REFERENCES ANALYSIS(PROCESS) “tis.dfd” “Communications”

NAME MessageOutput
COMPOSITION
DEFINITION
REFERENCES ANALYSIS(PROCESS) “tis.dfd” “Communications”

NAME MessageTranslation
COMPOSITION
DEFINITION
REFERENCES ANALYSlS(PROCESS) “tis.dfd” “Communications”

NAME ModalPreferences
COMPOSITION
DEFINITION
REFERENCES

NAME ModalTravelTrmeComparison
COMPOSITION Origin+
Destination+
TransportationMode+
TravelTime
DEFINITION
REFERENCES ANALYSIS(FLOW)  “tis.dfd” “TIS”
ANALYSIS(FLOW) ‘tis.dfd” “CorridorATIS”

NAME Name
COMPOSITION
DEFINITION
REFERENCES

NAME NavigationReadings
COMPOSITION
DEFlNlTlON
REFERENCES ANALYSIS(FLOW) “tis.dfd” “CentralizedTripGuida”

NAME No-ConfirmBoundary
COMPOSITION
DEFINITION
REFERENCES ANALYSIS(FLOW) “tis.dfd” “ApplicationRouting”

NAME Non-CorridorTIC
COMPOSITION
DEFINITION
REFERENCES ANALYSIS(EXTERNAL) “tis.dfd” “TIS”

NAME NoOfAlightingPassengers
COMPOSITION
DEFINITION
REFERENCES
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NAME NumberStops
COMPOSITION
DEFINITION
REFERENCES

NAME Occupancy
COMPOSITION
DEFINITION
REFERENCES

NAME On-boardData
COMPOSITION
DEFINITION
REFERENCES ANALYSIS(STORE) ‘tis.dfd” “On-BoardTripGuidance”

NAME On-BoardTripGuidance
COMPOSITION
DEFINITION
REFERENCES ANALYSIS(PROCESS) “tis.dfd” “TripGuidance”

NAME Origin
COMPOSITION
DEFINITION
REFERENCES

NAME PackagedData
COMPOSITION
DEFINITION
REFERENCES ANALYSIS(FLOW) “tis.dfd” “CorridorATIS”
ANALYSIS(FLOW) “tis.dfd” “DataDistribution”
ANALYSIS(FLOW) “tis.dfd” “DisseminationApplica”

NAME PagerReport
COMPOSITION
DEFINITION
REFERENCES ANALYSIS(FLOW) “tisdfd” “DisseminationApplica”

NAME ParkingData
COMPOSITION Parkinglot-ID+
LotName+
Location+
Capacity+
LotOccupancy
DEFINITION
REFERENCES ANALYSIS(FLOW) “tisdfd” “TIS”
ANALYSIS(FLOW) “tis.dfd” “CorridorATIS”

NAME ParkingLot-ID
COMPOSITION
DEFINITION
REFERENCES

NAME ParkingLotStatus
COMPOSITION
DEFINITION
REFERENCES
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NAME ParksandRecreation
COMPOSITION
DEFINITION
REFERENCES

NAME PassengerLoading
COMPOSITION
DEFINITION
REFERENCES

NAME Paymentlnformation
COMPOSITION
DEFINITION
REFERENCES ANALYSIS(FLOW) “tis.dfd” “DisseminationApplica”
ANALYSIS(FLOW) “tis.dfd” “DataDistribution”
ANALYSIS(FLOW) “tis.dfd” “ManageTravelerlnform”

NAME PDAReport
COMPOSITION
DEFINITION
REFERENCES ANALYSIS(FLOW) “tis.dfd” “DisseminationApplica”

NAME Police
COMPOSITION
DEFINITION
REFERENCES

NAME PrecipitationLevel
COMPOSITION
DEFINITION
REFERENCES

NAME Precipitation-Type
COMPOSITION
DEFINITION
REFERENCES

NAME PresenterAck
COMPOSITION
DEFINITION
REFERENCES ANALYSIS(FLOW) “tis.dfd” “ReportGenerator”

NAME ProcessRequest
COMPOSITION
DEFINITION
REFERENCES ANALYSIS(FLOW) “tis.dfd” “QueryRequestManager”

NAME Process-Request
COMPOSITION
DEFINITION
REFERENCES ANALYSIS(FLOW) “tis.dfd” “QueryRequestManager”
ANALYSIS(FLOW) “tis.dfd” “ApplicationRouting”

NAME ProvideTravelerUserlnterface
COMPOSITION
DEFINITION
REFERENCES ANALYSlS(PROCESS) “tis.dfd” “ManageTravelerlnform”
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NAME PublicEventLookup
COMPOSITION
DEFINITION
REFERENCES ANALYSIS(PROCESS) “tis.dfd” “TripPlanning”

NAME PublicServicesLookup
COMPOSITION
DEFINITION
REFERENCES ANALYSIS(PROCESS) “tis.dfd” “TripPlanning”

NAME QueryRequestManager
COMPOSITION
DEFINITION
REFERENCES ANALYSIS(PROCESS) “tis.dfd” “DataDistribution”

NAME RawMapData
COMPOSITION
DEFINITION
REFERENCES

NAME Real-TimeTrafficandRoadInfo
COMPOSITION Real-TimeTrafficData+
RoadConditionData
DEFINITION
REFERENCES ANALYSIS(FLOW)  “tis.dfd” “TIS”
ANALYSIS( FLOW) ‘tis.dfd” “CorridorATIS”

NAME Real-TimeTraff icandTransitData
COMPOSITION Real-TimeTrafficData+
Real-TimeTransitlnfo
DEFINITION
REFERENCES ANALYSIS(STORE) “tis.dfd” “TripGuidance”
ANALYSIS(STORE) “tis.dfd” “DisseminationApplica”
ANALYSIS(STORE) “tis.dfd” “TripPlanning”
ANALYSIS(STORE) “tis.dfd” “CentralizedTripGuida”
ANALYSIS(FLOW) “tisdfd” “CentralizedTripGuida”

NAME Real-TimeTrafficData
COMPOSITION LinkData+
TravelAdvisory+
SuggestedRoutes+
AlternateRoutes+
AlternateModes
DEFINITION
REFERENCES ANALYSIS(FLOW) “tis.dfd” “CentralizedTripGuida”
ANALYSIS(STORE) “tis.dfd” “CentralizedTripGuida”

NAME Real-TimeTransitlnfo
COMPOSITION TransitLocation+
TransitArrivalEstimate+
PassengerLoading+
ParkingLotStatus
DEFINITION
REFERENCES ANALYSIS(FLOW) “tis.dfd” “TIS”
ANALYSIS(FLOW) “tis.dfd” “CorridorATIS”
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NAME ReportData
COMPOSITION
DEFINITION
REFERENCES ANALYSIS(FLOW) “tisdfd” “ReportGenerator”

NAME ReportGenerator
COMPOSITION
DEFINITION
REFERENCES ANALYSIS(PROCESS) “tis.dfd” “DataDistribution”

NAME ReportManagementAssessment
COMPOSITION
DEFINITION
REFERENCES ANALYSIS(PROCESS) “tisdfd” “ReportGenerator’

NAME ReportPresenter
COMPOSITION
DEFINITION
REFERENCES ANALYSIS(FLOW) “tis.dfd” “ReportGenerator”

NAME ReportRequest
COMPOSITION
DEFINITION
REFERENCES ANALYSIS(FLOW) ‘tis.dfd” “DataDistribution”
ANALYSIS(FLOW) “tis.dfd” “ReportGenerator"

NAME ReportResponse
COMPOSITION
DEFINITION
REFERENCES ANALYSIS(FLOW) “tisdfd” “DataDistribution”
ANALYSIS(FLOW) “tisdfd” “ApplicationRouting”
ANALYSIS( FLOW) “tis.dfd” “ReportGenerator”

NAME ReportSchedule
COMPOSITION
DEFINITION
REFERENCES ANALYSlS(FLOW) “tis.dfd” “DisseminationApplica”

NAME ReportScheduler
COMPOSITION
DEFINITION
REFERENCES ANALYSIS(PROCESS) “tisdfd” “ReportGenerator"

NAME RequestedData
COMPOSITION
DEFINITION These are the data flow from the CTIS to the external entities, based on scheduled or
ad-hoc requests.
REFERENCES ANALYSIS(FLOW) “tis.dfd” “CorridorATIS”
ANALYSIS(FLOW) “tis.dfd” “TIS”
ANALYSIS(FLOW) “tis.dfd” “DataManagement”
ANALYSIS(FLOW) “tis.dfd” “DataDistribution”
ANALYSIS(FLOW) “tis.dfd” “ReportGenerator”
ANALYSIS(FLOW) “tis.dfd” “TripPlanning”
ANALYSIS(FLOW) “tis.dfd” “UserTripPlanninglnte”
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NAME RequestforValidation
COMPOSITION
DEFINITION
REFERENCES ANALYSIS(FLOW) “tis.dfd” “DataDistribution”
ANALYSIS(FLOW) “tis.dfd” “QueryRequestManager”

NAME RequestResponse
COMPOSITION
DEFINITION
REFERENCES ANALYSIS(FLOW) “tis.dfd” “DataDistribution”
ANALYSIS( FLOW) “tis.dfd” “ApplicationRouting”
ANALYSIS(FLOW) “tis.dfd” “CorridorTIS”
ANALYSIS( FLOW) “tis.dfd” “Communications”
ANALYSIS(FLOW) “tis.dfd” “TripPlanning”
ANALYSIS(FLOW) “tis.dfd” “UserTripPlanninglnte”
ANALYSIS(  FLOW) “tis.dfd” “TripGuidance”
ANALYSIS(FLOW) “tis.dfd” “CentralizedTripGuida”
ANALYSIS(FLOW) “tis.dfd” “On-BoardTripGuidance"”

NAME Request-To-Validate
COMPOSITION
DEFINITION
REFERENCES ANALYSIS(FLOW) “tis.dfd” “QueryRequestManager’

NAME Request-Validity
COMPOSITION
DEFINITION
REFERENCES ANALYSIS(FLOW) “tis.dfd” “QueryRequestManager’

NAME Resorts
COMPOSITION
DEFINITION
REFERENCES

NAME Response
COMPOSITION
DEFINITION
REFERENCES ANALYSIS(FLOW) “tis.dfd” “DataDistribution”
ANALYSIS(FLOW) “tis.dfd” “QueryRequestManager’

NAME RoadConditionData
COMPOSITION Link-ID+
LinkName+
StreetName+
SurfaceCondition+
SutfaceTemperature+
PrecipitationType+
PrecipitationLevel
DEFINITION
REFERENCES ANALYSIS(FLOW) “tisdfd” “CorridorATIS”

NAME RoadGeometrics
COMPOSITION
DEFINITION
REFERENCES
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NAME RoadNetworkTopology
COMPOSITION
DEFINITION
REFERENCES

NAME RoadRoutePlanner
COMPOSITION
DEFINITION
REFERENCES ANALYSIS(PROCESS) “tis.dfd” “TripPlanning”

NAME RoadTrafficStatusLookup
COMPOSITION
DEFINITION
REFERENCES ANALYSIS(PROCESS) “tis.dfd” “TripPlanning”

NAME RoadwayandTransitData
COMPOSITION
DEFINITION
REFERENCES ANALYSIS(STORE) “tis.dfd” “TripGuidance”
ANALYSIS(STORE) “tis.dfd” “DisseminationApplica”
ANALYSIS(STORE) “tisdfd” “TripPlanning”
ANALYSIS(STORE) “tis.dfd” “CentralizedTripGuida”
ANALYSIS(FLOW) “tis.dfd” “CentralizedTripGuida”

NAME RoadwayData
COMPOSITION
DEFINITION
REFERENCES ANALYSIS(FLOW)  “tis.dfd” “CentralizedTripGuida”
ANALYSIS(STORE) “tis.dfd”“TripPlanning”

NAME Route-ID
COMPOSITION
DEFINITION
REFERENCES

NAME RoutePreferences
COMPOSITION
DEFINITION
REFERENCES

NAME Routes
COMPOSITION
DEFINITION
REFERENCES

NAME RouteSelectionParameters
COMPOSITION
DEFINITION
REFERENCES ANALYSIS(FLOW) “tis.dfd” ‘TripPlanning”
ANALYSlS(FLOW) “tis.dfd” “UserTripPlanninglnte”

NAME Routesoflnterest
COMPOSITION
DEFINITION
REFERENCES ANALYSIS(FLOW) “tis.dfd” “DisseminationApplica”
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NAME ServicesData
COMPOSITION
DEFINITION
REFERENCES ANALYSIS(STORE) “tis.dfd” “TripPlanning”

NAME ServiceStation
COMPOSITION
DEFINITION
REFERENCES

NAME Seventy
COMPOSITION
DEFINITION
REFERENCES

NAME SpecialAcc,essRequirements
COMPOSITION
DEFINITION
REFERENCES

NAME SpecialEvents
COMPOSITION Incident-ID+
EventName+
SpecialEventType+
Location+
StartTime+
EndTime+
EventCharacteristics+
Trafficlmpact+
Transitlmpact+
EmergencyServicesRequired
DEFINITION
REFERENCES

NAME SpecialEventType
COMPOSITION
DEFINITION
REFERENCES

NAME Speed
COMPOSITION
DEFINITION
REFERENCES

NAME SpeedLimit
COMPOSITION
DEFINITION
REFERENCES

NAME StartCoordinates
COMPOSITION
DEFINITION
REFERENCES

NAME StartTime
COMPOSITION
DEFINITION
REFERENCES
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NAME StaticNetworkData
COMPOSITION RoadNetworkTopology+
RoadGeometrics+
RawMapData+
HistorkalTrafficData
DEFINITION
REFERENCES ANALYSIS(FLOW) “tisdfd” “TIS”
ANALYSIS(FLOW) “tis.dfd” “CorridorATIS”

NAME StaticTransitData
COMPOSITION TransitSchedule+
TransitRoutes+
TransitFare+
TransitUsage+
TransitCapacity
DEFINITION
REFERENCES ANALYSIS(FLOW) “tis.dfd” “CorridorATIS”
ANALYSIS(  FLOW) ‘tisdfd” “TIS”

NAME Stationlocation
COMPOSITION
DEFINITION
REFERENCES

NAME Status
COMPOSITION
DEFINITION
REFERENCES ANALYSlS(FLOW) “tis.dfd” “Communications”

NAME StreetName
COMPOSITION
DEFINITION
REFERENCES

NAME Subscriber
COMPOSITION
DEFINITION
REFERENCES ANALYSIS(STORE) “tis.dfd” “DisseminationApplica”

NAME SubscriberData
COMPOSITION
DEFINITION
REFERENCES ANALYSIS(FLOW) “tisdfd” “DisseminationApplica”
ANALYSIS(STORE) “tis.dfd” “DisseminationApplica”

NAME Subscriberlnformation
COMPOSITION
DEFINITION
REFERENCES ANALYSIS(FLOW) “tis.dfd” “DisseminationApplica”

NAME SubscriberlnformationProcessing
COMPOSITION
DEFINITION
REFERENCES ANALYSlS(PROCESS) “tis.dfd” “DisseminationApplica”
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NAME SuggestedModes
COMPOSITION
DEFINITION
REFERENCES

NAME SuggestedRoutes
COMPOSITION
DEFINITION
REFERENCES

NAME SurfaceCondition
COMPOSITION
DEFINITION
REFERENCES

NAME SurfaceTemperature
COMPOSITION
DEFINITION
REFERENCES

NAME TavelerDataStore
COMPOSITION
DEFINITION
REFERENCES ANALYSIS(STORE) “tis.dfd” “ManageTravelerlnform”

NAME TelephoneAudioReport
COMPOSITION
DEFINITION
REFERENCES ANALYSIS(FLOW) “tis.dfd” “DisseminationApplica”

NAME Temperature
COMPOSITION
DEFINITION
REFERENCES

NAME TextlnformationRecorder
COMPOSITION
DEFINITION
REFERENCES ANALYSIS(PROCESS) “tis.dfd” “DisseminationApplica”

NAME TIC-ID
COMPOSITION
DEFINITION
REFERENCES

NAME TlSData
COMPOSITION
DEFINITION
REFERENCES ANALYSlS(STORE) “tis.dfd” “DataManagement”
ANALYSIS(STORE) “tis.dfd” “ReportGenerator”

NAME TOCs
COMPOSITION
DEFINITION
REFERENCES ANALYSIS(EXTERNAL) “tis.dfd” “TIS”
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NAME TrafficConditionRequest
COMPOSITION
DEFINITION
REFERENCES ANALYSlS(FLOW) “tis.dfd” “ManageTravelerlnform”

NAME Traff icDemandsTrends
COMPOSITION Current-O-D-Matrix+
Historic-O-D-Matrix
DEFINITION These O-D data are derived from travlers  trip planning data.
REFERENCES ANALYSIS(FLOW) ‘tis.dfd” “TIS”
ANALYSIS(FLOW) “tis.dfd” “CorridorATIS”

NAME TrafficForecasts
COMPOSITION
DEFINITION Future LinkData. Composition is similar to LinkData.
REFERENCES ANALYSIS(FLOW) “tis.dfd” “TIS”
ANALYSIS(FLOW) “tis.dfd” “CorridorATIS”

NAME Trafficlmpact
COMPOSITION
DEFINITION
REFERENCES

NAME TrafficlnitiatedNotification
COMPOSITION
DEFINITION
REFERENCES ANALYSlS(PROCESS)  ‘tis.dfd” “DisseminationApplica”

NAME TrafficReportScheduler
COMPOSITION
DEFINITION
REFERENCES ANALYSlS(PROCESS) “tis.dfd” “DisseminationApplica”

NAME TrafficRestrictions
COMPOSITION
DEFINITION
REFERENCES

NAME TrafficTransitStatusLookup
COMPOSITION
DEFINITION
REFERENCES ANALYSIS(PROCESS) “tis.dfd” “DisseminationApplica”

NAME TransferSchedules
COMPOSITION
DEFINITION
REFERENCES

NAME TransitArrivalEstimate
COMPOSITION
DEFINITION
REFERENCES

NAME TransitCapacity
COMPOSITION
DEFINITION
REFERENCES

Loral Team H-27 January, 1996



NAME Transitconditions
COMPOSITION
DEFINITION
REFERENCES ANALYSIS(FLOW) “tis.dfd” “ManageTraveIerlnform”

NAME TransitDemandsTrends
COMPOSITION Current-O-D-Matrix+
Historic-Od-Matrix
DEFINITION
REFERENCES ANALYSIS(FLOW) “tis.dfd” “TIS”
ANALYSIS(FLOW) “tis.dfd” “CorridorATIS”

NAME TransitDispatchCenters
COMPOSITION
DEFINITION
REFERENCES ANALYSIS(EXTERNAL) “tis.dfd” “TIS”

NAME TransitFare
COMPOSITION
DEFINITION
REFERENCES

NAME Transitlmpact
COMPOSITION
DEFINITION
REFERENCES

NAME Transitlnfo
COMPOSITION Real-TimeTransitlnfo+
StaticTransitData
DEFINITION
REFERENCES ANALYSIS(FLOW)  “tis.dfd” “Communications”

NAME Transitlocation
COMPOSITION
DEFINITION
REFERENCES

NAME TransitPlanner
COMPOSITION
DEFINITION
REFERENCES ANALYSIS(PROCESS) “tis.dfd” “TripPlanning”

NAME TransitRoutes
COMPOSITION
DEFINITION
REFERENCES

NAME TransitSchedule
COMPOSITION
DEFINITION
REFERENCES

NAME TransitUsage
COMPOSITION
DEFINITION
REFERENCES
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NAME TransportationMode
COMPOSITION
DEFINITION
REFERENCES

NAME TravelAdvisory
COMPOSITION
DEFINITION
REFERENCES ANALYSIS(FLOW) “tis.dfd” “CorridorATIS”
ANALYSIS(  FLOW) “tis.dfd” “DataDistribution”
ANALYSIS(  FLOW) “tis.dfd” “TIS”

NAME TravelAlerts
COMPOSITION
DEFINITION
REFERENCES ANALYSIS(FLOW) “tisdfd” “DataDistribution”
ANALYSIS(FLOW) “tis.dfd” “DataManagement”
ANALYSIS(FLOW) “tis.dfd” “CorridorATIS”

NAME TravelData-In
COMPOSITION
DEFINITION
REFERENCES ANALYSIS(FLOW) “tis.dfd” “ManageTravelerlnform”

NAME TravelerlnformationManager
COMPOSITION
DEFINITION
REFERENCES ANALYSIS(PROCESS)  “tis.dfd” “ManageTravelerlnform”

NAME TravelerServicesInformation
COMPOSITION SpecialEvents+
Attractions+
HistoticalSites+
Fetivals+
ParksandRecreation+
CulturalandArts+
Educationallnstituions+
Resorts
DEFINITION
REFERENCES ANALYSIS(FLOW) “tis.dfd” "TIS"
ANALYSIS(FLOW) "tis.dfd” “CorridorATIS”

NAME TravelerTripPlanningRequest
COMPOSITION
DEFINITION
REFERENCES ANALYSIS(FLOW) “tis.dfd” “ManageTravelerlnform”

NAME TravelerTripPlanningResponse
COMPOSITION
DEFINITION
REFERENCES ANALYSIS(FLOW) “tis.dfd” “ManageTravelerlnform”

NAME Travellnformation
COMPOSITION
DEFINITION
REFERENCES ANALYSIS(FLOW) “tis.dfd” “ApplicationRouting”
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NAME TravellnsttuctionGenerator
COMPOSITION
DEFINITION
REFERENCES ANALYSIS(PROCESS) “tis.dfd” “TripPlanning”

NAME Travellnstructions
COMPOSITION
DEFINITION
REFERENCES ANALYSIS(FLOW) “tis.dfd” ‘TripPlanning”
ANALYSIS(FLOW) “tis.dfd” “UserTrfpPlanninglnte”

NAME TravelTime
COMPOSITION
DEFINITION
REFERENCES ANALYSIS(FLOW) “tis.dfd” “DataDistribution”
ANALYSIS(  FLOW) “tis.dfd” “ManageTravelerlnform”

NAME TripConfirmation
COMPOSITION
DEFINITION
REFERENCES ANALYSIS(FLOW) “tis.dfd” “DataDistribution”
ANALYSIS(FLOW) “tis.dfd” “ManageTravelerlnform”

NAME TripGuidance
COMPOSITION
DEFINITION
REFERENCES ANALYSIS(PROCESS) “tis.dfd” “CorridorATIS”

NAME Tripltineraries
COMPOSITION Origin+
Destination+
SuggestedRoutes+
SuggestedModes+
TransferSchedules
DEFINITION
REFERENCES ANALYSIS(FLOW)  “tis.dfd” “TIS”
ANALYSIS(FLOW) “tis.dfd” “CorridorATIS”

NAME TripPlanandQueries
COMPOSITION TripPlanRequests+
ad-hoc-Requests
DEFINITION
REFERENCES ANALYSIS(FLOW) “tis.dfd” “TIS”
ANALYSIS(FLOW) “tis.dfd” “CorridorATIS”
ANALYSIS(FLOW) “tis.dfd” “Communications”

NAME TripPlanning
COMPOSITION
DEFINITION
REFERENCES ANALYSIS(PROCESS) “tisdfd” “CorridorATIS”

NAME TripPlanningData
COMPOSITION
DEFINITION
REFERENCES ANALYSIS(FLOW) “tis.dfd” “On-BoardTripGuidance”
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NAME TripPlanningParameters
COMPOSITION
DEFINITION
REFERENCES ANALYSIS(FLOW) “tis.dfd” “TripPlanning”
ANALYSIS(FLOW) “tis.dfd” “UserTripPlanninglnte”

NAME TripPlanningResponse
COMPOSITION
DEFINITION
REFERENCES ANALYSIS(FLOW) “tis.dfd” “DataDistribution”
ANALYSIS(FLOW) “tis.dfd” “ManageTravelerlnform”

NAME TripPlanRequests
COMPOSITION Origin+
Destination+
DepartureTime+
ArrivalTime+
ModalPreferences+
RoutePreferences+
CostConstraints+
WalkingConstraints+
SpecialAccessRequirements
DEFINITION
REFERENCES

NAME TripRequest
COMPOSITION
DEFINITION
REFERENCES ANALYSIS(FLOW) “tis.dfd” “DataDistribution”
ANALYSIS(FLOW) “tis.dfd” “ManageTravelerlnform”

NAME TrvaleTime
COMPOSITION
DEFINITION
REFERENCES

NAME Userlnformationlntegrator
COMPOSITION
DEFINITION
REFERENCES ANALYSIS(PROCESS) “tis.dfd” “UserTripPlanninglnte”

NAME UserRequest
COMPOSITION
DEFINITION
REFERENCES ANALYSIS(FLOW) “tis.dfd” “TripGuidance”
ANALYSIS(FLOW) “tis.dfd”“On-BoardTripGuidance”
ANALYSIS(FLOW) “tis.dfd” “DisseminationApplica”
ANALYSIS(FLOW) “tis.dfd” “TripPlanning”
ANALYSIS(FLOW) “tis.dfd” “UserTripPlanninglnte”
ANALYSIS(FLOW) “tis.dfd” “DataDistribution”
ANALYSIS(FLOW) “tis.dfd” “QueryRequestManager”
ANALYSIS(FLOW) “tis.dfd” “CorridorTIS”
ANALYSIS(FLOW) “tis.dfd” “ApplicationRouting”

NAME UserRequestProcessor
COMPOSITION
DEFINITION
REFERENCES ANALYSIS(PROCESS) “tis.dfd” “UserTripPlanninglnte”
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NAME UserRequestResponseFormulation
COMPOSITION
DEFINITION
REFERENCES ANALYSIS(PROCESS) “tisdfd” “UserTripPlanninglnte”

NAME Users
COMPOSITION
DEFINITION
REFERENCES ANALYSIS(EXTERNAL) “tisdfd” “TIS”

NAME UserSelectedRoute
COMPOSITION
DEFINITION
REFERENCES ANALYSIS(FLOW) “tis.dfd” “CentralizedTripGuida”
ANALYSIS( FLOW) “tisdfd” “TripPlanning”
ANALYSIS(FLOW) “tis.dfd” “UserTripPlanninglnte”

NAME UserTrafficReportQuery
COMPOSITION
DEFINITION
REFERENCES ANALYSIS(FLOW) “tis.dfd” “DisseminationApplica”

NAME UserTripPlanningInterface
COMPOSITION
DEFINITION
REFERENCES ANALYSIS(PROCESS) “tisdfd” “TripPlanning”

NAME VAR-Data
COMPOSITION
DEFINITION This can be any value-added data prepared by CTIS partners, such as ISPs. The data
can be historic/ real-time/predicted and relate to traffic/roadway/weather etc.
REFERENCES ANALYSIS(FLOW) “tis.dfd” “TIS”
ANALYSIS(FLOW) “tis.dfd” “CorridorATIS”

NAME Vehcile-ID
COMPOSITION
DEFINITION
REFERENCES

NAME VehcileClass
COMPOSITION
DEFINITION
REFERENCES

NAME VehicleFleetDatabase
COMPOSITION
DEFINITION
REFERENCES ANALYSIS(STORE) “tisdfd” “CentralizedTripGuida”

NAME Vehiclelnformation
COMPOSITION
DEFINITION
REFERENCES ANALYSIS(FLOW) “tisdfd” “CentralizedTripGuida”
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NAME Visibility
COMPOSITION
DEFINITION
REFERENCES

NAME Volume
COMPOSITION
DEFINITION
REFERENCES

NAME WalkingConstraints
COMPOSITION
DEFINITION
REFERENCES

NAME Weather-Alert
COMPOSITION
DEFINITION
REFERENCES ANALYSIS(FLOW) “tis.dfd” “DataManagement”

NAME WeatherandEnvironmentalData
COMPOSITION
DEFINITION
REFERENCES ANALYSIS(STORE) “tis.dfd” “TripPlanning”

NAME WeatherandEnvironmentallnfo
COMPOSITION Location+
Data+
Temperature+
CloudyCondition+
Visibility+
PrecipitationType+
PrecipitationLevel+
AirQuality
DEFINITION
REFERENCES ANALYSIS(FLOW) “tis.dfd” “TIS”
ANALYSIS( FLOW) “tis.dfd” “ConidorATIS”

NAME WeatherandEnvironmentalLookup
COMPOSITION
DEFINITION
REFERENCES ANALYSIS(PROCESS) “tis.dfd” “TripPlanning”

NAME YellowPagelnformation
COMPOSITION
DEFINITION
REFERENCES ANALYSIS(FLOW) “tisdfd” “DataDistribution”
ANALYSIS(FLOW) “tis.dfd” “ManageTravelerlnform”

.-, a
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Appendix I

1.0         Database Design Overview

During this task, database elements which together form the database schema have been
defined based on the input data, output data, and individual subsystem data processing
requirements. Relational Data Modeling techniques have been used to develop and illustrate the
types of data maintained and the interconnections between the data. The format of the data has
also been identified.

Each type of database data has a distinct purpose (e.g. to convey information about a roadway
link). The importance of these data structures is magnified, because in addition to being used by
the CTIS system itself, they may impact all external systems that supply or receive CTIS data.
Compatibility concerns dictate that these outside systems must supply the data either in the
format designed for CTIS, or in a format that can be translated by the CTIS into a CTIS format.
Similarly, output from the CTIS to outside systems must be in a form that is understood directly by
those systems or in a form that can be translated by those systems.

2.0 Relational Data Modeling

The CTIS database descriptions are presented in the form of Entity-Relationship Diagrams (ERD).
The Entity-Relationship approach to data description was introduced by P.P. Chen in 1976.
Since that time, it has been widely accepted as a standard for relational database design and
description. The following sections describe the Entity-Relationship Notation that will be used in
this document.

2.1 Entity Notation

During relation database design, data is analyzed and defined in the form of entities. An entity is
a person, place or thing about which information in the database is maintained. An entity
corresponds closely to a concrete real-world object or idea. A traffic data , parking data, and
subscriber data are objects and therefore are entities in the CTIS database.

An entity set is a group of similar entities. All entities of the same type belong to the same entity
set. For instance, the data entity set would consist of an entity for each type of data requested
such as subscriber data, traffic data, and parking data.

Entities have attributes that describe the pieces of data that comprise the entity. An attribute is
a characteristic of an entity. The attributes of an traffic data entity include the equipment ID, link ID,
star-l time, end time, traffic count, speed, density, queue length, and delay.

An entity must contain at least one attribute or a combination of attributes that will uniquely identify
that entity from other entities in the same entity set. This unique attribute or combination of
attributes is called a primary key. The primary key of a traffic data entity is the equipment ID.
Each sensor collecting traffic data information is assigned a unique equipment ID. There maybe
several thousand sensors collecting traffic data at the same time , but each individual sensor can
be distinguished from another by examining the equipment ID.

2.2 Relationship Notation

Entities are related to each other in the same way that the associated real world objects are
related. An entity may be related to one or more entities. For example, a relationship exists
between point of interest data and link, because point of interest data may be located on a
defined link. Relationships can be categorized as one of three types. These three types of
relationships include one-to-one, one-to-many and many-to-many.
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Entities and relationships are presented graphically in an ERD. Entities are represented by
rectangles and relationships by diamonds. Relationship diamonds are connected by lines to the
corresponding entities. These lines are labeled with “1” or “m” to indicate whether the
relationship is “one-to” or “many-to” for the given entity.

A one-to-one relationship exists if an entity in one entity set is associated with only one entity
in the second entity set and an entity in the second entity set is associated with at most one entity
in the first entity set. For example, a HAZMAT vehicle will have a manifest describing its cargo and
that manifest will be associated with only that vehicle. Therefore, a one-to-one relationship exists
between a vehicle and a manifest. Figure 2-13 illustrates this one-to-one relationship.

Figure 2- 13. One-to-One Relationship Example

A one-to-many relationship exists if an entity in one entity set is associated with zero, one, or
more entities in the second entity set , and an entity in the second entity set is related to at most
one entity in the first entity set. An incident and the location type of that incident have a one-to-m

any relationship. Many incidents occur on freeways or on-ramps. An incident pertains to only one
incident type. Therefore, the incident and location-type entities have a one-to-many relationship.
Figure 2-14 illustrates this one-to-many relationship.

Figure 2- 14. One-to-Many Relationship Example
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A many-to-many relationship exists if an entity in one entity set is associated with zero, one
or more entities in the second entity set, and an entity in the second entity set is related to zero,
one, or more entities in the first entity set. The entities vehicle and route have a many-to-many
relationship. A vehicle can travel on many different routes to get to its final destination and
additionally routes  can contain many different vehicles. Therefore, the vehicle and route entities
have a many-to-many relationship. Figure 2-15 illustrates this many-to-many relationship.

Figure 2- 15. Many-to-Many Relationship Example

2.3 Normalization

Normalization is a technique for developing and evaluating data models in which data redundancy
is minimized and consistency is maximized. There are many forms or levels of normalization. The
following is a brief description of each type of normalization:

First Normal Form: The relationship between the primary key of a table and each of the other
columns must be one-to-one. In addition, a given column may not contain more than one piece of
information.

Second Normal Form: The relationship between any portion of the primary key of a table and each
of the other columns must not be one-to-one. That is, every field that is not part of the primary key
must depend on the entire primary key.

Third Normal Form: The relationship between any two non-primary key columns of a table,
excepting alternate key columns, must not be one-to-one. That is, columns which are not primary
or alternate keys may not depend on another column which is not a primary or alternate key.

Third Normal Form is a process whii strives to devebp data structures that:

a. Minimize redundancy by not storing data in multiple locations.

b. Eliminate update anomalies that may result if data stored redundantly is not updated
in all locations.

C. Ensure that the maintenance and retrieval of data is simplified by minimizing
redundancy and by allowing a column to contain only one piece of information.

A design is considered to be in Third Normal Form if it meets the rules for First, Second and Third
Normal form. The CTIS database design is initially intended to be in Third Normal Form. During
implementation it may be necessary to denormalize portions of the database for performance
reasons. Each case will be evaluated on an individual basis.

3.0 CTIS Database Design
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During the CTIS database design process, many entities, attributes, and relationships have been
defined. All of these entities, attributes, and relationships can not be physically managed in one
ERD. Therefore, several ERDs have been developed. The ERDs are arranged so thant any two
diagrams have the fewest number of entities in common. For example, the ERDs containing the
incident entity are decomposed into the Incident and Incident Type ERDs. The incident entity
appears in both of the diagrams. The double lined rectangle with an associated name and number
indicates an entity that explodes to a sub diagram called a subordinate child ERD. Each ERD will
be followed by a description of each of the entities on the diagram.

3.1 Equipment Entity Relationship Diagram

‘, ;
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The following is a list of these entities and their descriptions that are represented in the
Equipment Entity-Relationship Diagram:

-  channel_parity_type
The channel_parity_type entity describes channel parity type codes. Examples are odd, even,
none parity. The channel parity types are referenced in the external corn-channel entity.

-  component_status_type
The component_status_type entity describes component status type codes. Examples are
online, offline, down or test mode. The component status types are referenced in the
external-corn-channel and equipment entities.

-  environmental_data
The environmental_data entity contains pollution information that is received from sensors in the
field. Sensor readings could include carbon monoxide, nitrous oxide, hydro carbon, air quality,
and noise levels.

-   equipment
Thee equipment entity contains equipment description information. The types of information
maintained include model number, serial number, bar code number, last service date, owner,
location, installation date, status, and manufacturer date. This entity also contains equipment
classification types such as computer equipment, modems, etc.

-  equipment_type
The equipment_type entity describes equipment type codes. Examples are computer hardware,
modems, etc. The equipment types are referenced in the equipment entity.

-  external_com_channel
The external_com_channel entity will contain the channel definitions to all the external data
sources that the CTIS must interface with.

l fa i lure-_ log
The failure_log entity tracks all system failures. System failures include equipment, hardware,
software and database failures.

l fa i lure_type
The failure_type entity describes failure type codes. Examples of failure types include hardware,
database, operating system, and CTIS software. The failure types are referenced in the failure log
entity.

l geographic_location
The geographic_location entity contains the longitude and latitude used by the GIS. This allows
for the mapping of traffic data and other layered information to be displayed on a map.

3.2 Travel Entity Relationship Diagram
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The following is a list of these entities and their descriptions that are represented in the Travel
Entity-Relationship Diagram:

-  geographic_location
The geographic_location entity contains the longitude and latitudeused by the GIS. This allows
for the mapping of traffic data and other layered information to be displayed on a map.

-  origin_destination_data
The origin_destination_data entity maintains origin-destination data for trip plans and the travelled
zones.

-    parking_data
The parking_data entity maintains parking availability data including the parking lot name and cost.

-    parking_statistics
The parking_statistics entity contains the number of available open parking spaces at a
referenced date-time.

-    street
The street entity will contain street names for all defined links and intersections.

-    traffic_data
The traffic_data entity will contain near real time sensor readings. The types of information
maintained include traffic counts during a specific time, traffic density and speed, etc.

-    traffic_data_summary
The traffic_data_summary entity contains traffic summaries for sensor equipment. The summaries
are computed at predetermined time intervals for each sensor and the computed traffic averages
will be maintained.

-    travel_advisory
The travel_advisory entity will contain traveler advisory information.

- trip_plan
The trip_plan entity maintains trip plan information from the field.

-   zone_definition
The zone_definition entity contains the boundaries defining a specific area .

3.3 Link Entity Relationship Diagram

Loral Team l-l 0 January, 1996





The following is a list of these entities and their descriptions that are represented in the Link
Entity-Relationship Diagram:

-     intersection
The intersection entity contains traffic intersection location.

-     link
The link entity contains the definition of links that are defined for streets and highways. Link
lengths are defined in the GIS. The types of information maintained include street id, number of
lanes and shoulders, location, traffic statistics, weather statistics, link direction, etc.

-      link_type
The link_type entity describes link type codes. Examples of link types include freeway, arterial,
ramp, etc. The link types are referenced in the link entity.

-     percipitation_type
The percipitation_type entity describes percipitation type codes. Examples are rain, snow, fog,
etc. Percipitation types are referenced in the link entity.

-     point_of_interest
The point_of_interest entity contains location, contact information, and interest information on a
specific link.

-   point_of_interest_type
The point_of_interest_type  entity describes point of interest type codes. Examples of point of  
interest types include restaurants, shopping mails, landmarks, etc. Point of interest types are
referenced in the point-of-interest entity.

-     street
The street entity will contain street names for ail defined links and intersections.

-    surface_type
The surface_type entity describes surface type codes. Examples are wet, icy, dry, etc. Surface
types are referenced in the link entity.

3.4 incident Entity Relationship Diagrams
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The following is a list of entities and descriptions that are represented in the Incident Entity-
Relationship Diagram:

-     agency_type
The agency_type entity describes agency type codes. Examples are police, ambulances, state

officials, etc. The agency types are referenced in the emergency contact entity.

-  emergency_contact
The emergency_contact entity contains information needed for contacting the appropriate
rescue team.

-   emergency_guide
The emergency_guide entity contains the DOT emergency response guide number and the
emergency action steps needed to handle incidents involving hazardous materials.

-     geographic_location
The geographic_location entity contains the longitude and latitudeused by the GIS. This allows
for the mapping of traffic data and other layered information to be displayed on a map.

-    incident
The incident entity tracks the incidents and planned incidents as they occour and their current
status.

-    link
The link entity contains the definition of links that are defined for streets and highways. Link
lengths are defined in the GIS. The types of information maintained include street id, number of
lanes and shoulders, location, traffic statistics, weather statistics, link direction, etc.

-     route
The route entity contains recommended travel strategies or detours between origin and
destination points.

-   spill_protective_distance
The spill_protective_distance entity maintains for a hazardous material, the initial isolation and
protective action distance needed for an accident.

-   vehicle_type
The vehicle_type entity describe vehicle type codes. The vehicle types are referenced in the
vehicle entity.

3.5 Incident Types Entity Relationship Diagram
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The following is a list of entities and descriptions that are represented in the Incident Entity-
Relationship Diagram:

-     cargo_type
The cargo_type entity describes cargo type codes. Examples are chemicals, gasses, oils, etc.
Cargo types are referenced in the incident entity.

-    incident
The incident entity tracks the incidents and planned incidents as they occour and their current
status.

-  incident_cause_type
The incident_cause_type entity describes incident cause codes. Examples are weather
conditions, vehicles, etc. Incident cause types are referenced in the incident entity.

-  incident_severity_type
The incident_severity_type entity describes incident severity codes. Examples are none, minor,
major. The incident severity types are referenced in the incident entity.

-  incident_status_type
The incident_status_type entity describes incident status codes. Examples are planned,
ongoing, completed: The incident status types are referenced in the incident entity.

-  incident_type
The incident_type entity describes incident type codes. Examples of incident type codes include
accident, staled vehicle, cargo spill, environmental condition, and construction. Incident types are
referenced in the incident entity.

-    location_type
The location_type entity describes location type codes. Examples of location types are freeway,
main lane, freeway shoulder, freeway median, on-ramp, off-ramp, service road, etc. Location types
are referenced in the incident entity.

-    priority_type
The priority_type entity describes priority type codes. Examples are immediate, routine, etc.
Priority types are referenced in the incident entity.

3.6 Event Log Entity Relationship Diagram

Loral Team l-l 6 January, 1996





Project #8 Final Report Appendix I

The following is a list of these entities and their descriptions that are represented in the Event Log
Entity-Relationship Diagram:

-     event_log
The event_log entity contains information pertaining to events that are tracked the the CTIS.
Events include hardware/software failures,
incidents, construction, etc.

-   event_type
The event_type entity will describes event type codes. Examples are hardware, software,
construction, accidents, etc. Event types are referenced in the event-log entity.

-   external_com_channel
The external_com_channel entity will describes external communication connections.

-  geographic_location
The geographic_location entity contains the longitude and latitude used by the GIS. This allows
for the mapping of traffic data and other layered information to be displayed on a map.

-    priority_type
The priority-type entity describes priority type codes. Examples are immediate, routine, etc.
Priority types are referenced in the incident entity.

-  report_request
The report_request entity stores requests for data and/or reports from external sources.

-    transmission_type
The transmission_type entity describes transmission type codes. Examples are modem, fax, ftp,
etc. Transmission types are referenced in the report-request entity.

3.7 Transit Entity Relationship Diagram
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The following is a list of these entities and their descriptions that are represented in the Transit
Entity-Relationship Diagram:

-    geographic_location
The geographic_location entity contains the longitude and latitude used by the GIS. This allows
for the mapping of traffic data and other layered information to be displayed on a map.

-   intersection
Thee intersection entity contains traffic intersection location.

-   ride_match
The ride_match entity contains ride matching information.

-    street
The street entity will contain street names for all defined links and intersections.

-   transit_data
The transit_data entity maintains transit information including location stop time and route ids.

-    transit_stop
The transit_stop entity contains transit stop information.

-    transit_type
The transit_type entity describes transit type codes. Examples of transit types include bus, train,
monorail. The transit types are referenced in the transit-data entity.

-    transportation
The transportation entity contains transportation information.

- zone_definition
The zone_definition entity defines zones.

3.8 Subscriber Entity Relationship Diagram
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The following is a list of these entities and their descriptions that are represented in the
Subscriber Entity-Relationship Diagram:

-   service_type
The service_type entity contains service code definitions and billing amount.

-   subscriber
The subscriber entity contains subscriber information.

-   subscriber_billing
The subscriber_billing entity contains subscriber billing information.

4.0 CTIS Database Schema Definition

The attributes that comprise the entities on the CTIS ERDs are described below. Entity names are
in bold. Attributes for a given entity are listed immediatly following the entity name. Primary keys
are denoted by an "*" and foreign keys are denoted by "#".
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ATIS DATARASE SCHEMA

agency_type
*agy_agency_code
agy_agency_name

cargo_type
*cgo_cargo_id
cgo_cargo_code

cgo_cargo_chem_name
#cgo_emergency_response_id

channel_parity_type
* chp_parity_code
chp_parity_code_descrip

component_status_type
* cst_component_status_code

cst_component_status_descrip

emergency_contact
* emc_contact_id

emc_agency_code

emc_site_address

emc_site_city
emc_site_state

emc_site_zip

emc_site_county

emc_telephone

emc_contact_person

code
description

id
chemnum

chemname
emergencyid

code
description

code

description

id

code

address

city
state

zip

county

phonenum

name

Agency code
Agency name

Cargo Id number
Cargo type code or DOT
chemical Id number
Cargo chemical name
DOT emergency response
guide Id number (Refer to
emergency-guide entity) If
code is not a chemical then
this field will be none.

Channel panty type code
Channel parity type code
description (eg. odd, even,
none)

Channel status code for
equipment and channels
Channel status code
description (eg. Online,
Offline, Down)

Emergency contact Id
number
Agency code (Refer to
agency-type entity)
Emergency contact site
address
Emergency contact site city
Emergency contact site
state
Emergency contact site
zipcode
Emergency contact site
county
Emergency contact
telephone number
Emergency contact person
name

emergency_guide
*emg_emergency_response_id emergencyid DOT emergency response

guide number
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emg_emergency_guide_text

environmental_data
*env_equipment_id
*env_reading_date

env_air_quality_reading

env_carbon_monoxide_reading

env_nitrous_oxide_reading

env_hydra_carbon_reading

env_noise_reading

equ_in_lnk
*eil_equ_equipment_id
*eil_lnk_link_id

equipment
*equ_equipment_id
#equ_equipment_code

#equ_link_id

#equ_intersection_id

equ_model_num
#equ_location_name

equ_manufacturer_date
equ_modification_date
equ_service_date
equ_installation_date
equ_purchase_date
equ_mean_time_failure

equ_mean_time_maintenance

equ_owner
#equ_component_status_code

equ_serial_num
equ_bar_code_num

equipment_type
*eqt_equipment_code

emguide

id
datetime

envreading

envreading

envreading

envreading

envreading

id
id

id
code

id

id

modelnum
locname

datetime
datetime
datetime
datetime
datetime
days

days

owner
code

serial
barcode

code

Text on emergency action
steps and potential hazards

Equipment Id number
Date and time of reading
from the equipment
Air quality derived from
environmental sensor
readings
CO reading in parts per
million
N20 reading in parts per
million
Hydrocarbon reading in
parts per million
Noise level in decibels

Equipment Id number
Link Id number

Equipment Id number
Equipment code (Refer to
equipment-type entity)
Link Id number (Refer to
link entity)
Intersection Id number
(Refer to intersection
entity)
Model number
Equipment location name
( R e f e r t o
geographic-location entity)
Date manufacturered
Date modified
Date serviced
Date installed
Date purchased
Mean time between failures
in days
Mean  t ime between
maintenance in days
Equipment owner
Equipment status (Refer to
component-status-type
entity)
Equipment serial number
Equipment  bar  code
number

Equipment type code
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eqt_equipment_code_descrip description

event_ log
*evl_event_id
evl_component_id

#evl_event_code

evl_event_source
evl_event_destination
evl_event_date
evl_priority_code

evl_event_message

event_type
*evt_event_code
evt_event_code_descrip

external_com_channel
*ecc_external_channel_id
ecc_channel_name
ecc_port_name
ecc_node_name
ecc_data_rate

#ecc_parity_code

ecc_data_bit
ecc_stop_bit
ecc_time_out

ecc_failure_num
ecc_retry_num

#ecc_component_status_code

#ecc_equipment_id

fai lure_log
*fal_failure_log_date

*fal_equipment_id

#fal_failure_code

id
component

source
destname
datetime
priority

message

code
description

id
channame
portname
nodename
datarate

code

bitnum
bitnum
timeout

failnum
retrynum
code

id

datetime

id

code

Equipment type code
description

Event Id number
Event component id such
as request id, equipment
id, or incident id)
Event code (Refer to
event-type entity)
Event Source
Event destination
Event date and time
Event priority code (Refer
to priority-type entity)
Event message

Event type code
Event type code
description

External channel Id number
Channel name
Port name
Node name
Channel data rate
(bits/second)
Parity code (Refer to
channelparity-type entity)
Number of data bits
Number of stop bits
Time out in seconds of
seconds
Number of failures
Number of retries if failure
Status of channel (Refer to
the
component-status-type
entity)
Equipment Id number
(Refer to the equipment
entity)

Entry time of failure into
database
Equipment Id number
(Refer to the equipment
entity)
Failure type classification
(Refer to failure-type
entity)
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fal_error_message
fal_ack_date

emnsg
datetime

Failure message
User time acknowledged

failure_type
*fal_failure_code
fal_failure_code_descrip

geographic_location
* geo_location_name
geo_latitude
geo_longitude

incident
*inc_incident_id
#inc_incident_code

#inc_location_name

#inc_location_code

#inc_link_id

#inc_severity_code

#inc_priority_code

#inc_incident_cause_code

inc_duration_estimate

inc_duration_actual

inc_blocked_lane_num
inc_blocked_shoulder_num

inc_saturated_volume_percent

inc_incident_start_date
inc_incident_end_date
inc_db_received_date

#inc_incident_status_code

inc_property_damage_flag

inc_injury_flag
inc_fatility_flag
inc_hazmat_cargo_flag

code
description

bcname
latitude
longitude

id
code

locname

code

id

minutes

minutes

blocked
blocked

percent

datetime
datetime
datetime
code

boolean

boolean
boolean
boolean

Failure log type code
Failure log type code
description (eg. Sybase,
Unix, ATMS software, etc.)

Location name
Latitude
Longitude

Incident Id number
Incident type code (Refer
to incident-type entity)
Incident Location Name
( R e f e r t o
geographic-location entity)
Location code (Refer to
location-type entity)
Link Id number (Refer to
link entity)
Incident severity code
( R e f e r t o
incident-severity-type
entity)
Incident priority code (Refer
to priority-type entity)
Cause code (Refer to
incident-cause-type
entity)
Estimate duration time in
minutes
Actual duration time in
minutes
Number of lanes blocked
Number of shoulders
blocked
Saturated vo lume
percentage
Time incident began
Time incident ended
Entry time in database
Incident status code (Refer
to incident-status-type
entity)
Property damage (F-False
T-True)
Injuries (F-False T-True)
Fatilities (F-False T-True)
Hazmat  involved (F-False T-
True)
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#inc_cargo_id

inc_detection_source

inc_confidence_level
inc_state
inc_comments

inc_has_emc
*#ihe_inc_incident_id

*#ihe_emc_contact_id

inc_has_rec
*#i hr_i nc_incident_id

*#ihr_rec_restriction_code

inc_has_rou
*#iho_inc_incident_id

*#iho_rou_route_id

inc_has_vet
* #ihv_inc_incident_id

*#ihv_veh_vehicle_code

incident_cause_type
*ict_incident_cause_code
ict_incident_cause_type_descrip

incident_severity_type
*ist_severity_code
ist_severity_code_descrip

incident_status_type

id

detsource

conlevel
state
text

Cargo id number (Refer to
cargo-type entity)
Equipment-id,
agency-code, or phone
caller
Degree of “correctness”
Reporting state
I n c i d e n t  o r event
comments

id

id

Incident Id number (Refer
to incident entity)
Emergency contact Id
n u m b e r  ( R e f e r  t o
emergency-contact entity)

id

code

id

code

id

code

Incident Id number (Refer
to incident entity)
Incident and event
restriction code (Refer to
restriction entity)

incident id number (Refer
to incident entity)
Alternate  route id numbers
for an incident (Refer to
route entity)

Incident Id number (Refer
to incident entity)
Vehicle code (Refer to
vehicle-type entity)

code Incident cause type code

description Incident Cause type code
description

code
description

Incident severity code
Incident severity code
Description (eg. None,
Minor, major)
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*ist_incident_status_code

ist_incident_status_code_descrip

code

description

incident_type
*idt_incident_code
idt_incident_code_descrip

int_has_Ink
*#ihI_int_intersection_id

*#ihl_lnk_link_id

intersection
*int_intersection_id
#int_location_name

link
*Ink_link_id
Ink_street_id
Ink_lane_num
Ink_shoulder_t_turn

#Ink_link_code

Ink_link_capacity
Ink_mile_begin
Ink_mile_end
Ink_link_length
Ink_link_latitude_begin
Ink_link_longitude_begin
Ink_link_latitude_end
Ink_link_longitude_end
lnk_link_direction
Ink_speed_limit
Ink_travel_time
Ink_default_inc_latitude
Ink_defauIt_inc_longitude
Ink_incident_probability
Ink_avg_traffic_count
Ink_avg_speed

Ink_avg_density

code
description

id

id

id
locname

id
id
ianenum
shouldernum
code

capacity
miles
miles
feet
latitude
longitude
latitude
longitude
direction
speed
traveltime
latitude
longitude
probability
traffic
speed

density

Incident current status type
code
Incident current status type
code description (eg.
Planned, Ongoing,
Completed)

Incident code
Incident type code
d e s c r i p t i o n  (e.g.
Accident, stalled vehicle,
cargo spill, construction,
environmental condition)

Intersection Id number
(Refer to intersection
entity)
Link Id number (Refer to
link entity)

Intersection Id number
intersection location name
( R e f e r t o
geographic-location entity)

Link Id number
Street name Id number
Number of lanes
Number of shoulders
Link type code (Refer to
link-type entity)
Link capacity
Beginning mile marker
Ending mile marker
Link length in feet
Beginning link latitude
Beginning link longitude
Ending link latitude
Ending link longitude
Direction (N, NE, NW . ..)
Speed limit
Current travel time (Secs)
Default incident latitude
Default incident longitude
Probability of an incident
Average traffic count
Average speed (miles per
hour)
Average density
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Ink_avg_queue_length

Ink_avg_delay
lnk_avg_temperature

#Ink_avg_precipitation_code

Ink_avg_barometric_pressure

Ink_avg_humidity
#Ink_avg_surface_code

Ink_avg_air_quality_reading
Ink_level_of_service

link_type
*Ikt_link_code
lkt_link_code_descrip

location_type
*loc_location_code
loc_location_code_descrip

origin_destination_data
*odd_od_id

#odd_origin_name

odd_destination_name
odd_travel_plan

#odd_zone_id

odd_time_of_day

odd_receipt_date

carqueue

minutes
envreading
code

envreading

envreading
code

envreading
servlevel

code
description

code
description

id

locname

locname
travelplan
id

datetime

datetime

parking_data
*pkd_parktng_id
#pdk_parking_name

#pdk_street_id

pdk_parking_code

pdk_capacity
pdk_parking_cost

id
locname

id

code

capacity
parkcost

Average number of cars in
line waiting
Average delay in minutes
Average temperature
Average precipitation
(Refer to percipitation-type
entity)
Average barometric
pressure
Average humidity
Average surface conditions
(Refer to surface-type
entity)
Average air quality reading
Level of service

Link type code
Link type code description
(eg. ramp, freeway, etc)

Location type code
Location type code
description (eg. Freeway,
main lane, on-ramp,
freeway shoulder, freeway
median, off-ramp, service
road, etc.)

Origin destination Id
number
Origin name (Refer to
geographic-location entity)
Destination name
Travel plan details
Zone Id number (Refer to
zone-definition entity)
Time of day for this origin
destination plan
Time this travel plan was
entered into system

Parking Id number
Parking name (Refer to
geographic-location entity)
Street Id number (Refer to
street entity)
Parking code (Refer to
parking-type entity)
Number of parking stalls
Parking cost in dollars/hour
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parking_statistics
*#pks_parking_id
*pks_reference_date

pks_utilization

pks_available_spaces

parking_type
‘pat_parking_code
pat_parking_code_descrip

point_of_interest
*poi_point_interest_id
#poi_point_interest_code

#poi_link_id

poi_site_address

poi_site_city
poi_site_state

poi_site_zip

poi_site_county

poi_telephone

poi_contact_person

poi_information

point_of_interest_type
*pit_point_interest_code
pit_point_interest_code_descrip

precipitat ion_type
*pet_precipitation_code
pet_precipitation_descrip

id
datetime

utilization

spaces

code
description

id
code

id

locname

address

city
state

zip

county

phonenum

name

text

code
description

code
description

Parking Id number
Parking information
reference date
Percentage of parking lot
used
Number of available spaces

Parking code
Parking type code
description (ie. garage,
metered, vallet,  etc.)

Point of interest Id number
Point of interest code
( R e f e r to
point-of-interest-type
entity)
Point of interest link Id
(Refer to the link entity)
Point of interest location
name (Re fe r  t o  t he
geographic-location entity)
Emergency contact site
address
Emergency contact site city
Emergency contact site
state
Emergency contact site
zipcode
Emergency contact site
county
Point of interest telephone
number
Point of interest contact
person
Special point of interset
information

Point of interest type code
Point of interest type code
description

Percipitation type code
Percipitation type code
description (eg. rain, snow,
fog)

Loral  Team l-30 January, 1996



Project #8 Final Report Appendix I

priority_type
*prt_priority_code
prt_priority_code_descrip

ride_match
*rim_ride_match_id
rim_first_name
rim_last_name
rim_home_address
rim_home_city
rim_home_state
rim_home_zip
rim_home_phone
rim_home_intersection_id

rim_work_phone
rim_work_address
rim_work_city
rim_work_state
rim_work_zip
rim_origin

rim_destination

rim_travel_method

rim_travel_distance
rim_travel_concerns

report_request
*rer_report_id
rer_event_id
rer_request_received_date
rer_report_name
rer_request_source

#rer_transmission_code

rer_requestor_telephone

rer_requestor_first_name

rer_requestor_last_name

rer_ip_address
rer_fax_num
rer_modem_num

#rer_external_channel_id

code
description

id
name
name
address
city
state
zip
phonenum
intersection

phonenum
address
city
state
zip
locname

locaname

method

miles
comment

id
id
datetime
reportname
reqsource

code

phonenum

name

name

ipaddress
phonenum
phonenum
id

Incident priority type code
Incident priority type code
description (eg. Immediate,
Routine)

Ride Match Id number
Ride Match first name
Ride Match last name
Person’s home address
Person’s home city
Person’s home state
Person’s home zip code
Person’s home phone
Person’s home intersection
Id number
Person’s work phone
Person’s work address
Person’s work city
Person’s work state
Person’s work zip code
Person’s origin (Refer to
geographic-location entity)
Person’s destination (Refer
to geographic-location
entity)
Travel method Monday
through Friday
Travel distance in miles
Travel wncems

Report Id number
Event Id number
Date entered into system
Report name
Request source which can
be TMC, agency etc.
Transmission code (Refer
to transmission-type entity)
Telephone number of
person requesting the
report
First name of person
requesting the report
Last name of person
requesting the report
Internet protocol address
Fax number
Modem number
External channel Id number
( R e f e r to
external-corn-channel
entity)
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restr ict ion_type
*ret_restriction_code
ret_restriction_code_descrip

route

*rou_route_id
rou_origin_name
rou_destination_name
rou_route_plan

#rou_incident_id

service_type
*set_service_code
set_service_code_descrip

code
description

set_billing_amount money
set_billing_unit unit

spi l l_protective_distance
* spd_cargo_id
spd_chemical_amount

spd_small_isolation_footage

spd_large_isolation_footage

spd_large_downwind_protect_mile

street
*str_street_id
str_street_name
str_route_number

subscriber
*sub_subscriber_id
sub_subscriber_address
sub_subscriber_city
sub_subscriber_state
sub_subscriber_zip
sub_subscriber_phone

code
description

id
locname
locname
travelplan

id

id
weight

feet

miles

feet

miles

id
street
routenum

id
address
city
state
zip
phonenum

Restriction type code
Restriction type code
description (eg. vehicle
type, weight, height,
length, number of axles,
number of tires)

Route Id number
Origin name
Destination name
Description of the route
plan
Incident id (Refer to
incident entity)

Service type code
Service type code
description
Service billing amount
Service billing units

Cargo Id number
Chemical amount for
isolation and downwind
anaylsis
Isolation footage in all
directions.
Downwind protection in
miles
Isolation footage in all
directions.
Downwind protection in
miles

Street Id number
Street name
Street route number

Subscriber Id number
Subscriber address
Subscriber city
Subscriber state
Subscriber zip code
Subscriber phone number
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sub_subscriber_fax phonenum

sub_has_set
*#shs_sub_subscriber_id

*#shs_sub_service_code

id

code

subscriber_billing
* #sui_subscriber_id

*sui_billing_date
sui_amount

#sui_service_code

sui_start_date
sui_end_date

surface-type
*sut_surface_code
sut_surface_descrip

traffic_data
*trd_equipment_id
*trd_start_date

trd_end_date

trd_traffic_count

t rd_speed
#trd_vehicle_code

trd_density
trd_queue_length

trd_delay
trd_segment_id

traffic_data_summary
*tds_equipment_id
*tds-start-date

tds_end_date

tds_traffic_count

tds_speed
tds_density

id

datetime
money
code

datetime
datetime

code
description

id
datetime

datetime

traffic

speed
code

density
carqueue

minutes
id

Subscriber fax number

Subscriber Id number
(Refer to subscriber entity)
Subscriber code (Refer to
sevice_type entity)

Subscriber Id number
(Refer to subscriber entity)
Billing date and time
Billing amount
Service code for billing
(Refer to service type
entity)
Service start date and time
Service end date and time

Surface type code
Surface type code
description (eg. wet, icy,
dry)

Equipment Id number
Start time for collecting
traffic count
End time for collecting
traffic count
traffic count for a specific
time period
Average speed
Vehicle type code (Refer to
vehicle-type entity)
Traffic density
Average number of cars in
line waiting
Average delay in minutes
Segment Id number

id
datetime

datetime

traffic

speed
density

Equipment Id number
Start t ime for traff ic
summary
End time for traffic
summary
Traffic count for a specific
time period
Average speed
Traffic density
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tds_queue_length

tds_delay

transportation
*tra_transit_id
tra_transit_name

#tra_transit_code
tra_transit_phone
tra_transit_location

transit_data
*trd_transit_id
*trd_direction
*trd_transit_code

* trd_stop_name
*trd_stop_time
*trd_day_schedule

transit_stop
*trs_stop_name
#trs_street_id

#trs_intersection_id

#trs_zone_id

#trs_location_name

transit_type
*trt_transit_code
trt_transit_code_descrip

transmission_type
*trt_transmission_code
trt_transmission_code_descrip

travel_advisory
tra_travel_advisory_id
#tra_zone_id

carqueue

minutes

id
name
code
phonenum
locname

id
direction
code

stopname
datetime
schedule

stopname
street

id

id

locname

code
description

code
description

id
id

Average number of cars in
line waiting
Average delay in minutes

Transit Id number
Transit name
Transit code
Transit phone number
Transit location or area

Transit Id number
Transit direction
Transit code (Refer t o
transit-type entity)
Transit stop location name
Transit stop location time
Transit stop day schedule
(ie. rush hour, non-rush
hour, express etc.)

Transit stop name
Street Id number (Refer to
street entity)
Intersection Id number
(Refer to intersection
entity)
Zone Id number (Refer to
zone-definition entity)
Geographic location name
( R e f e r t o
greographic-location
entity)

Transit type code
Transit type code
description (bus, ferry, train
, etc.)

Transmission type code
Transmission type code
description (eg. Modem,
Fax, ftp)

Travel advisory Id number
Zone or area Id number
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tra_source

tra_travel_advisory_date

tra_advisory

tr ip_plan
*trp_trip_plan_id
trp_travel_plan
trp_receipt_date
trp_origin_start_date
trp_destination_end_date

trp_od_id

vehicle_type
*vet_vehicle_code
vet_vehicle_subtype_code
vet_vehicle_descrip

weather_data
*wed_source

*wed_received_date

wed_temperature
#wed_percipitation_code

wed_barometric_pressure
wed_humidity

#wed_surface_code

wed_coefficient_of_friction
wed_accumulation

wed_visability
wed_state

#wed_zone_id

zone_definit ion
*zod_zone_id

GIS DB)

detsource

datetime

text

id
travelplan
datetime
datetime
datetime

id

code
subcode
description

detsource

datetime

envreading
code

envreading
envreadi ng
code

friction
accum

feet
state

id

id

Travel advisory source of
information
Travel advisory date and
time
Advisory information

Vehicle trip plan Id number
Travel plan characteristics
Trip plan receipt date
Trip plan origin start date
Trip plan destination end
date
Tr ip  p lan or ig in  and
destination Id number

Vehicle type code
Vehicle subtype code
Vehicle description

Weather data information
source
Date and time the weather
data was received
Temperature
Percipitation code (Refer to
percipitation-type entity)
Barometric pressure
Humidity
Surface conditions (Refer
to surface-type entity)
Coefficient of friction
Accumulation of snow/rain
in inches
Visability
State for which the weather
data was collected
Zone Id number (Refer to
zone-definition entity)

Zone Id number (Refer to
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APPENDIX K- END-USER DEVICE FUNCTIONAL
SPECIFICATIONS

This section specifies all of the functional requirements that need to be satisfied with respect to

end user devices identified in the CTIS. The Regional Traveler Information Center (RTIC)

architecture identifies a series of traveler information receivers. These range from end user

portable, wireless devices to fixed devices such as VMS, HAR and audio text-based telephone

access devices.

The specification description follows a structured format and, where applicable, provides a
graphical user interface guideline. It is important to keep in mind that the GUI examples depicted
here are merely to be used as a guideline in the actual implementation stage. While there are a
variety of graphical user interface standards that can be applied to this type of information
receiver technology, this functional specification attempts to identify the basic requirements that
need to be satisfied, in order to provide a full range of information services to the end user.

800 Audiotext

The relevant features a basic audio text (800 telephone) system that would provide traveler
information to the general public shall contain the following features, as a minimum:

+ provide general traffic conditions within the City with respect to congestion and route

diversions.

+ provide interactive response to specific area queries with respect to traveler

information.

+ provide up to the minute accident/incident information.

+ provide construction maintenance schedule/information for the particular time of the

day.
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+ provide basic routing information once source and destination is identified.

+ provide specific transit anomalies and stop/arrival time information for specific

locations.

+ provide approximate travel time information for specific links within a transit network.

Apart from all of the above core requirements, specific audio text systems deployed in high

congestion environments will provide additional information to supplement the specific

environment, i.e. electronic yellow page information.

Effectively the type of media that shall be available to the end user is:

l audio telephone information.

+ text information (limited).

The frequency of updates of traveler information in an audio text subsystem shall be, as a

minimum:

+ one minute to five minute updates.

+   shall provide up to ten minute updates of scheduled and unscheduled maintenance

and construction information.

+ shall provide minimum of five minute updates of major congestion on freeway

sections and on arterials  in and within a city environment.

+ region-wide updates should be, as a minimum, every five to ten minutes on

conditions within travel region,

+ with respect to weather information and road conditions, minimum update
requirement shall be approximately five to ten minutes.
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The audio text systems sphere of influence is varied according to the deployment environment,

i.e., in some deployment environments the 800 numbers would provide information to wide areas

of coverage while in a densely populated city environment there would be specific 800 numbers
for different areas within the Metropolitan Region.

The end user interface for the general public l-800 audio text system is essentially a telephone
handset, including cellular phones.

Interactive TV

Interactive television is a new technology that may become more pervasive in the near future with

the advent of cable and satellite communications providing extremely large amounts of bandwidth

for the transmission of video, text, graphics, images and sound. Hence, interactive television
becomes an attractive information dissemination method that can provide valuable traveler
information in a timely manner.

At a minimum, the following capabilities shall be present in an interactive television dissemination

system:

real-time traffic/congestion information that is city and region specific.

interactive route selection and route guidance capability.

real-time information regarding incidents, accidents and other such events.

interactive query capability with respect to scheduled construction and maintenance

events.

interactive query capability of parking availability.

interactive query with respect to electronic yellow pages.

electronic function related to purchasing tickets for travel purposes.
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Since the bandwidth available on interactive TV dissemination method is extensive, all types of

media can be accommodated within any one interactive session. This would include as a

minimum:

+ live video.

+ interactive text.

+ sound.

+ images and animation.

Interactive TV offers the capability to query the traveler information database for real-time
information. Therefore, the update frequency of the real-time data needs to be quite frequent, in

order to facilitate multiple queries at any one time. As a minimum, the design guideline for

updates shall be the following:

+ traffic conditions - 1 to 5 minute updates.

+ incident/accident information - 1 to 5 minute updates.

+ parking information - 5 to 30 minute updates.

+ route guidance information - 5 to 10 minute updates.

Again, the type of information that is queried will have different update frequencies to reflect its

dynamic real-time nature.

Since interactive television information is transmitted over cable networks and satellite networks,

theoretically the sphere of influence could be of the whole Corridor as well as the various regions

and individual cities within the l-95 Coalition.

With the availability of such extensive bandwidth, end users would be able to obtain information
on a microscopic scale as well as on a macroscopic inter-regional scale.
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Due to new technology in the automotive, electronic industry, a growing range of in-vehicle
computer/display system are becoming increasingly available. A key function of this in-vehicle
computer system would be obtaining traveler information in a timely manner. While there will be

a phased implementation of the functions over the next few years with respect to capabilities

within in-vehicle systems, they would all need to provide a core set of features that would satisfy

end user requirements for updating traveler information within a typical regional traveler

information center.

The following are the features of an in-vehicle receiver:

+ the in-vehicle system must be developed and perceived as being safe to the traveling

public.

+   for message displays to be fully assimilated, they should be legible at a glance to
ensure driver safety and to minimize distractions.

+ menu structures should be user friendly; information should be placed in a consistent

manner on various screens; and related information should be grouped together.

+ repeat keys for voice messages and large user-friendly bush buttons for control.

+ voice messages would be more useful and less distracted if the system receives

them automatically without hands-on operation.

+ provide routing support for either:

local route selection/route guidance capability;

central guidance selection capability.
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Apart from the above co-functions that need to be available for in-vehicle receivers of traveler

information, other enhanced features such as a heads-up display and voice response systems

would be emerging technology in the near future.

In-vehicle traveler information  receivers shall contain the following media access capabilities:

+ text.

+ graphics/maps.

+ audio receivers.

+ analog/digital cellular telephone receiver.

The update frequency of data for in-vehicle subsystems would depend on the infrastructure used

for communications to the mobile units. The update frequency shall, as a minimum be:

+ one-way communication systems:

. 1 to 10 Minute Updates:

l paging subsystems;

. radio data broadcast systems:

l digital audio broadcast systems;

+ two way communication systems.

. 20 Second to 5 Minute Updates:

. radio packet data subsystems, i.e., RAM;

l C D P D ;
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. cellular PCS systems;

l private radio networks.

Typically, for in-vehicle systems, this sphere of influence would be local to the following
components:

+ digital packet radio base cellular communications coverage.

+ wide area coverages in paging, digital audio broadcast and fm subcarrier

technologies (one-way communication subsystems).

Therefore the range of communications would vary from local street/arterial and freeway

environments to city wide and region wide data access capability which would be based on the

technology used by the ISP for communications.

Handheld Devices (PDAs, PCSs)

Typical handheld computers and personal digital assistance carried by end user general public

will be capable of receiving traveler information among other features. This will be a component

of a range of services that would be available to them in the near future. As a minimum, the

handheld devices shall be able to receive the following information:

+ local traffic condition status, i.e., congestion condition, etc..

+ local transit schedule information, i.e., bus stop, transit information, etc..

+ accurate current weather and road condition information.

+ electronic yellow page information for local areas.

+ basic route selection capability.
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+ capability to communicate through a wireless medium such as one-way (broadcast)

or interactive two-way communication systems.

+ light portable rechargeable easy to use hardware.

+ a simple straight forward graphical user interface for ease of use.

Apart from all of the above core functionality, enhanced functions such as accurate, personalized

accident/incident information as well as scheduled maintenance and construction information

shall be provided. Other relevant information such as special event information pertinent to

routes selected shall be available.

Typical media that needs to be available for handheld PDA/PCS systems would include as a

minimum:

+  text.

+ audio.

+ graphics/maps, etc.

It is envisaged that in the future, integration of computer graphics, computer telephony and

television would be fully realized to provide multi-media handheld receivers that would be capable
of receiving a wide range of information in a real-time environment.

The update frequency of the data for PDAs, handhelds and PCSs would be similar to in-vehicle

devices. The update frequency shall, as a minimum be:

+ one-way communication systems:

. 1 to 10 Minute Updates:

. paging subsystems;
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. radio data broadcast systems;

l digital audio broadcast systems;

+   two way communication systems.

. 20 Second to 5 Minute Updates:

. radio packet data subsystems, i.e., RAM;

l   C D P D ;

l cellular PCS systems;

l   private radio networks.

The handhelds/PDAs and PCSs would have some form of wireless communications, similar to

the in-vehicle mobile systems. Therefore, the sphere of influence would depend on the type of
communications used, i.e., one-way broadcast-type communications to two-way interactive
dynamic communications. With respect to the regional traveler information centers, it is possible

to provide local traffic/traveler information as well as electronic yellow pages and weather

information pertaining to specific cities in a microscopic scale and region-wide traveler information

in a macroscopic scale by using the various types of wireless communication capabilities.

Laptops/Desktops

The desktops/notebooks and laptop-type hardware systems environment would typically contain

extremely high computing power which can be made use of extensively in obtaining detailed real-

time traveler information from CTIS. The basic set of features that needs to be available in a

desktop/notebook-type environment would contain, as a minimum the following:

+ capability to obtain real-time traffic condition information for the region as well as the

specific city or corridor, by using a wireless receiver in the chassis (e.g., PCMCIA

card, radio modem).
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+ obtain real-time multi-modal transit information such as schedules and dynamic

transit status.

+ real-time incident/accident and other unscheduled event information for the overall

region as well as specific routes selected.

+ electronic yellow pages with dynamic updates.

+ capacity to provide real-time parking information with respect to specific locations and

the status of freeway/urban network traffic and road network.

+ speech recognition/audio text to speech translation-type functions.

+ the system should exhibit open, fully distributed architecture to allow for changes and

updates to such services in the near future.

As a minimum, the media types that need to be available within the desktop/notebook/laptop

environment should include, as a minimum:

+ text.

+ graphics.

+ live video.

+ sound.

+ images.

+ computer telephony.

A full range of multi-media capability shall be available for this type of technology to receive
traveler information from CTIS.

The communication infrastructure would define the bandwidth available for transmission of
information from the RTIC to information dissemination environments such as desktops and
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notebooks. For land line links it shall be possible to provide real-time live video as well as
dynamic traffic information, while for wireless remote communications environments, it shall be

capable of obtaining information at a more infrequent pace.

The update frequency will rely heavily on the type of communication infrastructure that shall be

part of the network to the desktop/notebook environment:

+ land line two-way links - 20 seconds to 5 minutes.

+ wireless links:

broadcast - 1 minute to 5 minutes;

two-way - 2 minutes to 10 minutes.

Since desktop/notebooks are virtually capable of processing information as much as network

nodes, the coverage of receiving traveler information would be extensive. The system shall be

capable of receiving specific traveler information pertaining to a city or corridor or a set of arterial
networks, as well as specific roadway segments. The information/communication processing

capabilities of desktop/notebook environments are extremely powerful to provide accessibility to

virtually all of the information that would be available on the CTIS.

On-Line Service Providers and the Internet

When considering on-line services as a capability to obtain real-time traveler information, the core
features that shall be available would, as a minimum be:

+ specific access to local/urban and metropolitan area-wide traffic information.

+ specific queries on traffic congestion and diversions of road networks.
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+ real-time accident/incident  information from various RTICs.

+ real-time weather and road condition information.

+ real-time parking and other transportation service information.

+ transit schedules and travel time information.

+ area-wide traffic information and congestion status.

+ electronic yellow page information with specific query capabilities.

+ personal services which would provide route selection, mute guidance and navigation

capability.

The media type that shall be available for on-line services:

+ text.

+ hypertext with on-line access to databases.

+ graphics.

+ MPEG compressed live video.

+ sound.

+ imagers and photographs, i.e., GIF-type environments.

Most of the multi-media capabilities within certain restrictions would be available for on-line

services in the near future.

Electronic commerce services would also be provided for on-line users of traveler information.

This would include access to financial institutions and similar environments.
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The on-line services information dissemination capability will provide real-time traffic and traveler
information on a frequent basis that would be pertinent to the end-user. The frequency at which

data such as text and images shall be available would range from:

+ 30 seconds to 1 minutes updates for real-time traffic information.

+ 1 to 5 minute updates for related congestion information and accident information.

+ 5 to 30 minute updates for weather and road conditions and electronic yellow page

information, etc.

The sphere of influence of traveler information being accessed through on-line services would

range from the local to Nation-wide.

Kiosks

Kiosk represent a very powerful method by which traveler information can be disseminated to the

end user in a variety of environments such as public places, i.e., malls, parks, office towers, etc.

Kiosks can also be used in public rest areas within freeway and arterial networks to provide the

real-time traveler information such as route selection, route guidance, as well as traffic conditions

and congestion information. As a minimum the core features that a traveler information kiosk
would exhibit include:

+ real-time traffic and road conditions.

+ real-time accident/incident information.

+ schedule construction/maintenance information.

+ electronic yellow page information.

+ parking and fuel services, etc.

+ real-time road conditions and weather conditions for the traveler.
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+ interactive route selection capability.

+ route guidance in the form of printed maps and instruction sets.

Apart from the above mentioned features, typical kiosks that provide traveler information also

include regional information such as locations of hospitals, police stations and other public places

as well as parks and recreation information.

A full function kiosk environment is capable of providing traveler information data in the following

media:

+    text.

+ hypertext with linked database information.

+   audio output with text to speech and speech recognition capabilities.

+  video/imaging capability.

+ photographs and directions using graphical map displays.

+   electronic telephony.

Apart from all of the above media capabilities, it is also possible to provide Mayday and

emergency service information.

Electronic kiosks are capable of providing traffic information updates on the following:

+ 30 seconds to 5 minute updates for real-time traffic information.

+ real-time information on accident and incident.

+ 5 minute and 30 minute updates on weather and road condition information.
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+ 30 minutes updates on international and national traveler information weather

services.

Typically, kiosks are used for traveler information services related to a specific corridor or a
highway section or within an immediate urban arterial network. Many kiosk vendors, however, are
set up similar to on-line service providers and could potentially provide service from the local, to
the corridor, to the national level.

Fax

The essential features that are exhibited in a typical fax system used for traveler information shall
contain:

+ real-time traffic conditions within a Metropolitan environment.

+ specific accidents/incidents within a corridor or section of roadway as well as within a

city, county or state boundary.

+ overall traffic congestion information on major freeways and arterials  within the city.

+ general traffic conditions and weather information related to travelers on a region-

wide basis.

+ major unscheduled and scheduled events that impact traffic and traveler information.

+ major changes to schedule, transit/airline scheduled information.

Supported media types include:

+   text.

+ graphics.
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The update frequency of a fax subsystem used for traveler information system shall contain,

depending on the type of data, the following:

+ 5 to 30 minute updates on general traffic conditions.

+ real-time accident congestion information on arterials  and freeways.

+ scheduled maintenance and construction information on a 5 minute update basis.

Typically, fax subsystems used for traveler information dissemination would provide information

related to a particular zone or a metropolitan area and surrounding freeways and arterial
networks.

Broadcast Radio/TV

Broadcast television is a technology that would expand in the future with the advent of cable and
satellite communications providing extremely large amounts of bandwidth for the transmission of

video, text, graphics. Broadcast television becomes an attractive information dissemination

method that can provide valuable traveler information in a timely manner.

The following capabilities shall be present in a broadcast television dissemination system:

+ real-time traffic/congestion information that is city specific and region specific.

+ real-time information regarding incidents, accidents and other such events.

Since the bandwidth available on broadcast TV is extensive, all types of media can be

accommodated. This would include as a minimum:

+ live video.

l text.

Loral Team K-17 September 15, 1995



Project 8 Final Report TIS Conceptual Design

+ images and animation.

Update frequency of the following functions are:

+ traffic conditions - 1 to 5 minute update.

+ incident/accident information - 4 to 5 minute update.

+ parking information - 5 to 30 minute update.

The sphere of influence of traveler information being accessed through broadcast TV is typically
limited to a major metropolitan area. Satellite and cable TV, however, could support more inter-

regional, corridor and nationwide services.

Variable Message Signs

The basic features of a changeable message sign and/or variable message sign subsystem

consists of textual information in a fixed length character format and in some cases, capability of
displaying full matrix graphics. The core features of changeable message signs, defined for

roadway use, shall contain the following:

+ minimum two lines of 20 character text format.

+ variable character height, depending on location/environment of the sign.

+ variable colors used for different highway/artetial/utility  roads consistent with the

Regions sign standards.

+ a local sign controller integrated with the sign display for flexibility.

+ typically the communications between the sign/controller and remote central control

computer system consists of serial RS 232 and/or twisted pair.

The basic media type available for VMS shall be:
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+ Alphanumeric Text.

+ Bit Map Graphics.

The frequency of updates for Variable Message Signs used for Traveler Information shall be as a
minimum:

+ 1 to 5 minute updates for traffic condition.

+ immediate (<29 seconds) update of actual or other incidents.

The area of influence of CMS/VMS signs shall be:

+ immediate corridor area

+  arterial network area

+ local Metropolitan area

Highway Advisory Radio

Highway Advisory Radio is a simple, practical, traveler information dissemination method that is

widely used in many areas such as arterial networks, air transportation facilities as well as in

specific corridor management systems. The technology currently used for this dissemination

method is AM radio transmission channel dedicated for traveler information services. An end
user would receive this information via their standard AM radio receiver in the vehicle. The basic

features that constitute this capability shall include, as a minimum:

+ recorded audio text information.

+ the recorded information shall be programmable for different times of day.

+ the traveler information broadcast radio frequency shall be identified clearly by Signs

and other means within the area of operation.
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capability for HAR information to be provided by different sources by time of day.

highway advisory radio information shall contain specific diversions as well as

incident/accident information on a periodic basis.

HAR information shall contain traveler information such as airline schedules and

parking information where applicable.

capability of multiple HAR subsystems to co-exist within the same regional area.

capability of both high power and low power transmitters to be able to provide
identical information.

capable of long message time (up to 25 minutes).

ability to concatenate stored message segments in different sequences to form a long
message.

ability to store a large number of standard messages.

The basic media type provided by highway advisory radio shall be:

+ audio broadcast:

. stored message segments;

. live messages broadcast.

The frequency of information typically updated in a highway advisory radio system is consistent
with the environment which it is deployed.

In a corridor/freeway environment, the advisory would be updated anywhere between:

l 5 minutes to 20 minutes;
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+ every half hour.

In an airport environment information maybe updated every 5 minutes, as a minimum. Schedule

information and location information is provided every 10 minutes.

A parking advisory station would update information every two minutes.

Typically highway advisory radio systems consist of either:

+ low power transmitter systems.

+ high power transmitter systems.

Low power HAR systems are accurate and can be deployed in a geographical area which would

cover 2 to 8 square miles or the length of a corridor. The low powered transmitter is mobile and

can be redeployed relatively easy. This capability facilitates corridor/freeway traveler information

management systems where specific areas can be covered for short periods of time.

High power HAR systems are used in urban and city environments where they would cover a

large area within a Metropolitan area. Typically, high power transmitter systems would cover

approximately 10 to 15 square miles, depending on the density of buildings within the

environment. These high powered transmitter systems are situated in fixed locations and cannot

be moved easily. They do have the capability to penetrate walls and underground areas to some

extent which is useful in parking environments.
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